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M.. n. rHMO 0 BEB 


O P.^CMETE COCTABJlfllOlUMX TEnJlOBOFO BAJIAHCA 
OrPAHMMEHHWX BOAOEMOB 

ypaBHeuHe xenaoBoro Saaanca luHpoKO Hcnoabsyexcn npii peiueHHH MHornx Bonpo- 
COB MexeopoaorHH h PHZipoaorHH. B MaciHOCXH, oho npHMeHJiexcfl npw HccaeaoBaHHH 
rHapoMeTeopoaoranecKoro peKHMa orpaHHMenHbix BoaoeMOB. IlpH btom oobimho Hcnoab- 
syiOTCfl aBe 4 jopMbi ypaBHeHHH xenaoBoro OaaaHca: aaa noBepxHOCXH h aaa BepxH- 
KaabHofl KoaoHHbi Boati. 

npHMeHCHHe ypaBHenHfl xenaoBoro SaaaHca aaa orpaHHaeHHbix BoaoeMOB [BoaoeMbi, 
pasMepbi KOTopbix ne npeBbiiuaioT coxen km, a ray6nHbi Haxoaaxcfl b npeaeaax 
OT HecKoabKHX MexpoB ao HecKoabKHX aecflTKOB MeipoB ( 10— 20 m )1 CBBsaHO c onpe- 
aeaCHHUMH OCOOeHHOCTHMH. 1/ ^ 

Mbi paccMOxpHM ypaBHCHHC xenaoBoro Oaaanca aaa noBepxHOCru. Khk HSBecTHO, 
9T0 ypaBHenae aaa gesaeaocTaBHOro nepHoaa Mowex Obixb sanHcano b caeayromeM 

= ( 1 ) 

3 aecb — paanauHOHHbift npwxoao-pacxoa, lA' — aaxpaTbi xenaa Ha HcnapeHHe 
(KOHaeHcauHK)), P' — xenaooOMeH Me)Kay Boanoft noBepXHOCxbio h BOsayxoM, B 
Tenaoo6MeH Me>Kay BoaHOfi noBepxHOcxbiO h Hn>Keae5KamHMH caoHMH. 

BeanHHHbi R', LE\ P' , B' HHoraa HasbiBaroTca HanpawcHHOcraMH hotokob xenao- 
Bofi SHeprHM H HSMepaioxca KaaopwaMH na eaHHHuy noBepxHOCxH h b eawHHuy Bpe- 
MCHH (nanpuMep, Kaa/cM'^ mhh.). Ecaw HMexb b Baay BeaaMHHH ochobhux aaeHOB ypaB- 
HenHH 33 HCKOTopbiH HpOMewyTOK BpeMBHii (HaiipHMep, t), TO HMceT MecTO aHaaorHH- 
Hoe cooTHOlueHHe; 

R,==LE-Y-P^-B, 

rae 

f R'dt\ E= f E'dt-, B=^\B'dt-, P=JP'dt. 

/ ,•/ 0 0 ~ 

PaccMOTpHM 6oaee noapoOno Ka>KabiB Haen ypasHeHHa ( 1 ). PaaHaunOHHufi npH- 
xoao pacxoa (raK HasbieaeMbift paanauHOHHbifl SaaaHC) onpeaeaaeTCH caeayioiUHM 
cooTHomeHHeM: 

f,>^Sil-A)-(E^-EJ, (2) 

r;^e 5(1 — A) — HoraomaeMast Boanoft noBepxHOCTbio (A — aab6eao) KopoxKOBoaHO- 
saa paanam-ifl, Ab — waayMeHHe BoaHOft noBepxHOCTH, 5 a — npoTHBOHSayneHMe axMO- 

^'^^yHHTbiBasi, MTO S H 5a Aafl cyuiH H orpaHHHeHHoro BoaoeMa b tom >Ke nyHKxe 
6aH3KH apyr’x apyry, BeaHHHHy R' mo)Kho BbipasHTb nepes paanauHCHHuti OaaaHC 
aaa noBepxHOCTH cymn Rc- , 

. R'=.R[-{-S{A' — A)~AT^aiT^ — T')A-AaT^iT' — T'J, ( 3 ) 

rae 7n') Tn — TeWepaTypbi noBepxHOCTH noHBbi h Boau, 5' — xeMnepaxypa Bosayxa 
Ha cyuie, >4^ — aab6eao cyiiiH. _ 


TaKHM oSpasoM, pacneTa pauHauHOHHoro da/ianca bojihoM noBepxHOCxH, KpoMe 
3HaHna paflHauHOHHoro Qa/ranca cyuiM, HeoSxoAHMu aaHHbie no aabSe^o n rewnepa- 
Type bo^ihoH noBepxnocTH h Bosayxa jiaa cyiueti. llocaeAHee ypaBnenne HMeei onpe- 
fleaeHHbiM HHTepec, iiocKoabKy oho nosBoaaex onpe^enaxb paanauHOHUbitt SaaaHc 
BOAHOil noBepxHocxH no aaHHUM o paflHauHOHHOM OaaaHce cyuiH. 

CpcAHee aabSeflo boahoA riOBepxHOCXH naaecxHO .Ha ocHOBaHHH MHoroHHcaeHHwx 
SKcnepHMeHxa/ibHHX flaHHbix. HecKoabico cao)KHee oScxoht Bonpoc c flaHHbiMn o tcm- 
nepaxype noBepxHocxn BoaocMOB. SKcnepHMCHxaabubix aaHHbix, kbk mbbccxho, b Ha- 
cxoauiee Bpewa cpaBUHxeabno Maao; npoMe xoro, TeiMnepaT3'pa nosepxHocxH Boaoewa 
CHabHO saBHCHx OT xapaKxepHCXMK H reorpa(|)HMecKoro MecxonoaoKCHHH Boaoe.wa. 
OoaxoMy aKxyaabHbiM aBaaexca pa3pa6oxKa pacnexHoro Mexoaa flaa onpea,eaeHHa Bean- 
BHHbl Tn- 

HaH 6 oaee nepcneKXHBHbiM nyxcM jxaa paspafioxKH yiosaHHOft MexoaHKH hhm npea,- 
CTaBaa^cn Hcnoab 30 BaHne ypaBHeHHB ( 1 ). Hnwe Hsaaraexca MexoaHKa pacqexa Beaii- 
BHHbi Tn, ocHOBaHi-iaa Ha pe 33 ^abxaxax pagoxbi [ 4 ]. OxHOCHxeabHO BeaHBHH E' h P' 
MO>KHO OTMexHTb caeflyH)Ui,ee. 

BeaHMHHa E' Mowex 6 bixb Bbipa>KeHa cooxHoineHneM: 

E'^au^iCn — e'), (4)i 

rae €„ MaacHMaabHaa aScoaioxnaa BaajKHOcxfa (m 6), cooxsexcTByioinaa TeiMnepax3'pe 
noBepxHOCTH Boau, e' — Baa>KHOcxb Bosayxa hh bbicotb 2 m (b ycaoBHax KOHXHHeH- 
TaabHofl cxaHUHH naH y 3?pe3a BoaoeMa). 

BeaHHHHa a onpeaeaaexca pasMepoM Boaoeiaa h cpeaHHMH xapaKxepHcxHKaMH 
xypoyaeHTHoro oSiaeHa. Ee. SHaHCHHe b Hacxoamee Bpeivia xopouio HBBecxHo aaa 
no xeopeTHMecKHM HCcaeaoBaHHaM, xaa n no SKcnepnMeHxaabHbiM nsMepcHHaM, //, — 
CKopocTfa Bexpa na Bbicoxe 2 m. Ha ocHOBanwH xeopexHnecKHX nccaeaOBaHHtt [5], 
coraacyiomHxca c H3MepeHnaMH cKopocxH HcnapewHa b ecxecxBCHHbix ycaoBHax [11 
Mbi npHHHMaeM BeanawHy a paBnoH ' ’ 

^ 0.15 

(5) 

rae x — cpeaHHti pasMep Boaoeina no HanpaBaenmo CKopocxH eexpa. 

EcaH yaecxb, axo 

xo ypaBHCHHe (4) Moa<HO nepenHcaxb 

+ =^- (^0 (^n — T'O] MM/cyXKH, (6) 

rae D — aecjjHUHT BaaacHocxH Bpaayxa. 

. , fiJopMyaa (6) noKasbiBaeT, axo CKopocxb Hcnapenna noanocxbio onpeaeaaexcn 
aecljHUHXOM Baa)KHOCTH Bosayxa xoabxo npH ycaoBHH Tn = T, x. e, npn paaencxEe 
Teiwnepaxyp noBepxHocxn Boaw h Boaayxa Haa cyiuefi. 3xo, HMea b enay orpaHwacH- 
Hbie BoaoeMbi, noBHaHMOMy, HaSaroaaeTca peaxo. 

ELaa aacHa P' HMeer mbcto anaaornaHoe cooxaoineHHe: 


P= ba^JTn — T') Kaa/cM® cyxKH, 



HaHMenee nayaenHOfl aBaaeTca BeanaHHa B' . HtoSbi noayanxb Bbipajaenne aaa B' , 

1 SKcnepHMenTaabHbie (|)opMyabi BeaaaHHbi E HHoraa Bwecxo oanoaaeHHoro BbiDa>KeHHH 
aaa CKopocTii Bexpa coaepKax aByaaen. aBJiaiomuficfl caeacxBneM neHaaewHoro HSMeoeSHH 
cymecTByromuMH na MexeocTannHflx npHSopaMH Maabix CKopocxen Bexpa ^ ^ ° HSMepenHa 


paccMOxpHM ypaBHeiiHe xenaonpoBoaHocm aan Boabi; 


dx 


dx bz ^ dz ' 


(9) 


Saecfa 0 — xcMnepaxypa Boabi, U7 — cKopocxb xeaenHa (Koopannaxa x Hanpasaena 
Baoab TeaeHHs), /C — K034)4>nmieHx xypSyaeHxnofi xenaonpoBoaHOCXH Boau. 

Mbi ^^aKXHaecKH ncnoabsyeM neKoxopbifl a^xjjeKXHBHwfi K034)4)HU.HeHT, nocKoabay 
B npaeoft aacxH ypaBHeHHfi (9) ne yaHXbiBaeM npoHHKaiomyK) b Boay paanauHio. HnaerpH- 
pya ypaBHCHHe (9) no z or 0 ao // (// — raySuna Boaoewa, ocb 2 Hanpasaena bhhs), 
noayHHM 

0 {j 


Zlan aocxaxoMHO raydoKHx BoaoeMOB npasaa aacxb nocaeanero ypaBHenna npw 
BepxHCM npeaeae CKoab yroano 6an3Ka k Hyaio. Oanaao aaa xunnMHHx orpaHHHCHHbix 
BoaoeMOB (xaKHx, iok HCKyccxeenHwe BoaoxpanHaHina, HeraydOKne oaepa n x. a.) 
BeaHHHHa oxaHMHa ox nyaa Ha o6ohx npeaeaax. TaaHM oSpasoM, aaa HaujHx 

ycaOBHfl noayMHM 

a/ M 

= c J f^dz + c J W^^dz, (ID 


rae — xenaoo6MeH c ao>KeM Boaoeiaa, c — oe-beMnaa xenaoeMKOcxb Boau. 

Caeayex oxMexHXb, mxo nocaeaHHft aaen cnpaea b oQbiHHux ycaoBHax cpaBHH- 
xeabHO HCBeaHK H 3 - 3 a Maao« npoxoHHOcxH BoaoeMOB, a xaK>Ke MaaocxH ropHSOHxaab- 
Hux rpaaneHTOB xcMnepaxypu. HoaxoMy npHxoK xenaa 3 a cnex xeaeHHft mu b aaab- 
HellmeM ne yaHXbiBaeM. 

BepxHKaabHbift npo(|)Hab xeMnepaxypbi Boau npeacxaBHM b caeayromefl (j)opMe: 


0=rncp(2). (12) 

4>yHKUHa 9 (z) b oSipeM caynae MO)Kex HMexb pasauMHuH BHa, oaHaKO ee SHaqeHHa 
aaa xapaxxepHbix peacHMOB BoaocMa aerao yKaaaxb. jlaa nepHoaa nporpeBa BoaoeMa 
(aecua — aexo) cp (z)< 1, aaa nepHoaa oxaa>KaeHHa cp ( 2 ) > 1, b ycaoBHax H3oxepMHH 
'f(z) = l, Hxo o6biHHo HMeex Mecxo aaa Heray6oKHX BoaoeMOB b aexHee speMa roaa. 
B aHxepaxype HMeroxca aaHHbie no xapaxxepHbiM BHaaeHHHM cjjyHKUHH 'z> {z) [1], 
yqHXbiBaa cxasaHHoe, ypaBHeHue (9) mojkho nepenHcaxb 


rae 


B' — 5p -|- Cot 


~dr 


(13) 


H 

a == y cp( 2 ) dz: 


BeaHHHHa Moatex 6bixb oueHena Han na ocHosaHHH HSBecxHux aHxepaxypHbix 
aaHHbix, HaH paccHHxawa no caeayiomefl npHSaHwcHHOfi 4)opMyae: 

. , clS„ 

Br = c'fl^, ( 14 ) 


ecaH H 3 BecxH 0 pacnpeaeaenne xeMnepaxypu b noacxnaaiomeM BoaocM rpynxe. 


> VaHTbiBaa 4>n3HqecKHe npoueccbi 
HOCTb, Mbi He CHHxaeM ueaecoo6pa3HbiM 
BeaHHHHH B'. 


B ycaoBHax orpaHHaeHHbix BoaoeMOB h hx HayneH- 
peuiaxb ypaBHenne (9) aaa noa\'qenHH BupaxceHKH 


5 




B c})opMy;ie (14) BBeaeHbi oQoBHaqeHHa; 
c' — o6'beMHaH ten/ioeMKOCTb rpyHxa, 


p = J /w < 


5,1 — TeMnepaxypa aa noBepxHOCTH Jiowa BOAoeMa. 

ripHHHMafl BO BHHWaHHe Bbipa>KeHHfl AAH OTAe/IbHblX AAfiHOB ypaBHCHHA (1), noAy- 
aaeM CAeayiomee An4)(})epeHUHaJibHoe ypaBHCHae Aaa onpeAeaenMH TeMneparypbi nosepx- 


4 = 7'3 4 - LaUja {T) + bu. 


7?^+ 5 {A' — A)— LaUiD - - cx - 


iar3(r — T’„) 


PemeHHe ypaBHeawa (12), npw caaooB aasHCHMOCTH m ox BpeMewH, iok HSBecxno, 


(7;— rOa-'r/ fie'"'’'dy 


riocaeAHee mohcho aanncaxh h b HecKOAbKO ApyroH ^^opMe: 

Tn- r = e“'"'|^(rn-r)o + ^(e""- i)J. (i 7 ) 

<t>opMyAaMH (!6), (17) peuiaexca Bonpoc pacaexa xeMnepaxypu iiOBepxHOCxa 
BOAbi, a xcM caMbiM H pacaex ochobhux mabhob ypaBHeHaa xenaoBoro eaaaHca BOAoeMa. 
KpoMe xoro, 3 xh (j)opMyAbi Aafot CBasb MeacAy xeianepaxypofl BOSAyxa (na ypoBae 
2 m) h xeMnepaxypoft noBepxHOCxH boabi, noaxoMy ohm hmceox caMOCxoaxeabHuH 
HHxepec. Mbbccxho, ato noAo 6 Hyio csasb oSbimho nuxaaHCb ycxaHasAHBaxb aMnapaae- 
CKaM nyxeM (cm., aanpuMep, paSoxy B. H. SafiKoea [ 3 ]), KOxopbiH ae MOr oSecneaaxb 
Heo 6 xoAHMoa 4 )H 3 aaecK 0 fl oSoci-iOBaHHOCxa a oSmaocxa noayqaeMbix bbiboaob. CBsiab 
we>KAy yKasaHHbiMa xeMnepaxypaMa ycxaaaBaaBaexca Aaa pasaaqabix nepaOAOB ocpcA- 
HCHHa no BpeMcaa xeMnepaxyp boabi h BOBAyxa (cyxxa, Mecau, cesoa). YnaxaiBaa 
9 X 0 oScxoaxeAbCXBO, nepenaiueM ^JopMyay (17) aab cpeAHax no npoMeaiyxKy Bpe- 
MCHH ^ BeAHAHH Tn Vi T' . Torjxa noAyqnM CAeAyroiuee cooxHoiueHae (ofiosHaHeHaa 
, 6 yKB He MeHaeM); 

= l)\\T,-r)o + dL\^±^ (iS) 


4>opMyAa (17) HMeex oco6oe SHaaenae Ana pacaexa HSMeHeaHa xcMnepaxypu 
noBepxHocxH boam aa ocaoBaHaa Aanabix o xeMnepaxype BOSAyxa, mxo mohcbt HMexb 
npoxHocxanecKaH CMbiCA a b ocoSenaocxa aah nporHOBapOBanaa Be.xaqaHbi T„, SaaBKOfi 
K HyAK) rpaAycoB. Rnn sxax ueAett 4>0PMy‘^a (17) Mowei 6bixb nepenacaaa CAeAyHS- 
maM oSpaaoM: 

Tn^ = /■; + [(Tn - r')o+ (e™' - 1)] . 


(19) 


TeMnfepaxypa paBaaa a Hawe ayaa, oaeBaAHO, MO}Kex Ha 6 Ai 0 Aaxbca npa bm- 
siOAHeaaH ycAOBaa; 

r; + e- [(T. - r), + ^ (e”' - 1 )] < 0 - 

PaccMOxpaM cayaafl paBeacxBa BCAanaabi T„ ayaio. Toraa npoMOKyxoK BpeMeaa, 
aeoSxoAHMbifl aab AOCxanieHaa axoK xeMnepaxypu, 6yAex pasea 






Ecab asBecxaa xeMoepaxypa T/, xo mojkho paccaaxaxb MOMeax, xorAa xeMoepa- 
^ypa noBepxHOCxa boaw 6yAex paBHa 0°, x. e. BpeMa, nocAe Koxoporo bobmojkho 
saMepaanae BOAoeMa. OaesHAHO, bo3mo)kho Bbinacaxb anaAoraMayio (JiopMyAy aaa AioSott 
saAaaaoii xeMnepaxypbi T„(. 

Ecah b 4)opMyAy (3) noAcxaBHXb saaneHae BeAHnaabi (,T„— 1 ) aa $opMyAbi 
TO noAyHHM CAeAyioui.ee Bbipa>KeHae aab pacaexa paAaauaoaHoro Sanaaca nonepx- 
Hocxa BOAoeMa: 

R' = R^J^S {A' - A) - A'AP e- "" [(r„ - T), + -J (e"^ - 1)] . (20) 

CaeAyex oxMexHXb, axo b nocACAHioio 4)opMyAy h 3 xapaKxepacxax BOAoeMa bxoaht 
TOABKO BeAHMaabi: aabSeAO boahoH noBepXHOcxa, HaaaAbaaa noBepxaocxHaa xeMnepa- 
xypa BOAbi (Koxopaa Bceraa aaBecxHa), pacnpeAeAeHae xeMnepaxypu boau h noACXHAaio- 
mero rpyaxa BOAoeMa (BeAaqaabi a a p), „BexpoBbie MHO)KHxeAa“ aah acnapeaaH a 
xenAOoeMeaa (BeAaqaHbi a a ^) a HeKoxopue ^asaaecKae Koacxaaxbi (xenAoeMKOCXb 
rpyHxa a boabi). 

HecMOTpa aa aeSoAbinoe koahmccxho napaMexpoB, BXOAflmax b pacqexayio cxeMy, 
nocAeAnaa j'qHXbiBaex b nepBOM npaSAHaceHaa Becb cAOKaufi KOMHAeKC (J)aKTopoB, 
onpeAGAaiomax raApoMeTeopoAoraaecKaK pe>KaM BOAoeMa. 

ripa HcnoAbsoBaaaa H3A0a<eHH0fl cxeMbi pacqexa paAaauaoaaoro 6aAaHca BOAoeMa 
BOSMOWHbi cymecxBeaHbie ynpomeaaa cxeMU, aacxb as Koxopwx mowho ceftnac 
OXMeXHTb. ' 

Hah MCAKOBOAHbix BOAOeMOE (acKyccxBeaabie BOAOxpaHaAHUJ.a, MeAKOBOAHue osepa) 
B AexHHfi nepaoA ycxaaaBAHBaeTca pacnpeAeAeaae xeMnepaxypu no BepxaKaAH 6AH3i<oe 
K HsoxepMaqecKOMy. B axax ycAOBaax MO>Kao acnoAbsoBaxb CAeAyromae npaeAaweH- 
Hbie cooxHOUieaaa; 

9(Z) — 1, 5ii^9n^7'n 

a nosxoMV 


XapaKxep ochobhoxo ypaBHeana (15) npa yaexe yKaaaaaux ynpomenaft He H3Me- 
HHexca, a b OKOHaaieAbHOM EUAe BMecxo (J)opMyAbi (16) mu 6y-AeM HMexb 

_ r = e~'”^j^(7’„ — 7’')o + (21) 


XAe AZj, aHaAoraHHU npe>KHHM BeAHMHHaM n, m u HMerox CAeAyiomae BHaaenaa; 

La ih<i{T')A-biii-{-4:<!n ^ 22 ) 

c'^A-cH ’ ^ ^ 

R'^ + S{A'—A)—Lau^D — {c'^A-cH)^ 


c'p + cH 


1 





(23) 





TaKHM' odpasoM, pacMCT aejiMHHHu paaHauHOHHOro Cajianca jinn noBepxHOCTH Boao- 
eMa CBeaeH b ochobhom k pacnefy btoK BeaHHHHw aan noBepxHocxH cyiuH, MexoaHKa 
Koxoporo B HacTOfliaee Bpema xopouio paspaSoxana (cm. [2]). 

OocKoabKy mu ncayanaH B03M0>KH0CXb paccMHXUBaxb xeMnepaxypy noBepxHOCXH 
BoaocMa, nocxoabxy, Hcnoabsya ypaBHCHHe (1), mm MoaceM paccMHxaxb BeaHHHHU 
HcnapcHHa E' h xenaooOMeHa F h aaxeM onpeaeanxb BeanaHHy B' KaK ocxaxoHHutt 
Maew. Zlaa onpeaeaenHH BeaHMHHM B' mowho noayMHXb caeayiomyK) 4>opMyay: 

B' = R[^S{A' - A) — Lau.iD + 4:oF{T' -T'^)- 

- [4a P -f Lau.oL ( T) + bii^] [(P, - r )o + - 1 )] (25) 

3xa (}5opMyaa Mowex paccMaxpHsaxhca aaa yxoMHCHHe 45opMyabi (13), Hcnoabao- 
BaHHofl HaMH aan onpeaeaenHa xeMnepaxypbi noBepXHOCXH BoaoeMa. KpoMe xoro, 
SHaa BeaHMHHy B', mo>kho paccMOxpexb ueabifl paa BawHux BonpocoB (HarpeBaHHe 
H oxaaiKaeHHe BoaoeMa, poab b 9Xom npouecce xenaoodMeHa c rpyHxoM, BeanHHHa 
K03(J)({)HuneHxa xenaooSMeHa aaa Boau h t. a.). 

ilaa noayaeHHH, BcaHHHHbi B' sa KaKoH-aH6o npoMe>K\xoK BpeMCHH HeoSxoaHMO 
Bbipa)KeHne (25) npoHHxerpHpoBaxb no t. Toraa noaynHM 

5 = + / [S {A' — A) + 4cP ( r ^T’^)]dt--La J u^D dt — 

- [4aP + Lau.^ ( V) + bu,] { [^ - ( F -:r)o] + (26) 

B saKaiOHCHHe Heo6xoanMO oxMexHXb, nxo HaaoiKCHHaa wexoaHKa pacnexa cocxas- 
aaiomux xenaoBoro SaaaHca BoaoeMa aeaaex bosmokhhm HCcaeaoBaHne BpeMennux 
H3MeHeHHft axHx BeaHnHH. 
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r. B. KMPPIJIJIOBA 



O METOiiAX PACMETA PA.HMAUMOHHOrO BAJIAHCA 

Pac'iex BeaHHHH paanaunonHoro Oananca no aanHbiM MexeopoaornqecKHx naSaio- 
aenuR flBBfiexcfl BawnuM BonpocoM Mexcopoaornn, nocKoabKV axn Be.aHMHHbi nMeiox 
lUHpoKoe npHKnaaHoe BHanenne. 

B nacxoamee Bpews M. H. ByauKO, T. F. Bepanna h Jl. H. BySenoK [1] pas- 
paSoxana MexoanKa xaxnx pacnexoB aaa KaHMaxoaoraqecKHX ueaefl. 

Jlan pacHexoB paanaunoHnoro Oaaanca npn onpeaeaennH Hcnapenna BoaoxpaHnnHm 
A. TI. BpacaaBCKHM h 3. A. BHKy.7iHHofl [2] peKOMCiwyexca nnaa wexoAHKa Kax 
no KOpoxKOBoanoBoH, xaK n no nJiHHHOBoaHOBOil pajimiim. B yKasannux ziByx pa6o- 
xax paccMOXpen h ncnoabSOBan 6oabuiofl /inxepaTypHbift Maxepnan no npeflJioixeHHbiM 
panee pacnexubiM (JiopwynaM h mokho cnnxaxb, hxo b Hacxoamee spewa yKasanHue 
Mexoflbi pacqexa [1, 2] aB/iaioxca nanSo/iee paspaOoxaiiHbiMn. 

ABxopaMH 9XHX pa6ox 6b\jm nocxaBJieHu pasnue uean; b nepBOM cayqae neoSxo- 
jihmo 6bi.ao BbipaOoxaxb oOinnH noaxoA aaa nocxpoenna xapx xenaoeoro OaaaHca, 
a BO Bxopo.M cayqae nyiKHa 6biaa flexannanpoBaHHaa MexonHKa naa pacHcxa paana- 
UHOHHoro SaaaHca oxaeabHMx BORoeMoe. 

PaspafioxKa flexaaHsnpOBaiiHOll MexoanKH npwBeaa aBxopoB [2] k Heo6xoflHMOCXH 
yqexa b SMonpHnecKOfl (fiopMy.ne ueaoro paaa cjiaKTopoB, ueaecooSpaanocxb ynexa 
Koxopux B paae cayaaes cnopna. 

Ueabio nacxoametl cxaxbn aBnaexca paccMoxpeHne cymecxByiomHX MexoflOB a BuSop 
HanOonee naaeiKHOro MexoAa pacnexa pawanHOHnoro Oaaanca bo/xocmob h ero cocxaB- 
aaiomnx no RanubiM MexeopoaoxHHecKHX naSatoAennH. To o6cxoaxe.abcxBO, mxo noaae- 
Houine paccMoxpeHHio Mexoau oxnocaxca k pasubiM ycaoenaM noflcxHaaioipeM nosepx- 
HOCXH, B pa^e BonpocoB ne nrpaex poan, b neKOXopbix we Bonpocax Oy^ex cneunaabHO 
yHHXbiBaxbCH. ByflCM paccMaxpHBaxb npeaaaraeMue pacaexHbie npnMeHH- 

xeabHO K noacxHaaiometl noBepxHOCXH cynin. 

T. F. Bepaanji [1] npeMaraex paccauxbiBaxb paAnauHOHHbiK Oaaanc no (jiopMyae 

B = Q,[l-{l-k)n]{l—a)—E,il-cn-)~4ocFiF,-T) 

Q, = S'-{-D, , ( 1 ) 

Xfle 5— paAHauHOHHbift Saaawc; Qg — cyMwapHaa paAHauHa npw 6e3o6aaqHOM He6e; 
5' — npHMaa paanauna; D — pacceaHnaa paanauHa; £■() — 9(})(j)eKXHBHoe HSAynenHe 
npn 6e3o6AaHHOM neSe; o — ^ HSAyqaxejibHaa cnocoOnocxb noBepxHOCxn; c — nocxoaHnaa 
CxeiJiaHa — BoAbUMaHa; n — cxenenb oSaannocxH b aoabx eaMBHUbi; a— .aab6eAo; 
c — K094)4)HUHeHx, xapai<xepH3yiomHft aaBHCHMOcxb E ox n\ /e — K09(j}$HUHeHx, noKa- 
sbiBaEOiUHfl, KPKaa Aoaa coaHCHHOil paanauMH, npnxoAaiuefl na BepxHfoio rpanHuy 
oeaaKOB, floxoAHX ao BeMnoH noBepxHOCxn npn HaanMHH noanoH oSAaMHOCxn; 
Tn — xeMnepaxypa noBepXHOcxn noHBbi; T — xeMnepaxypa BOSAj'xa. 

A . n. BpacaaBCKHfi npeAAaraex paccqnxbiBaxb paAHauHOHHufl Obabhc no ijiopMyAe 


5 1 ^ [^H%+ ^'b + c(«o - «h)] (1 — - 



rae Q;/ — cyMMapHaa paflHauHa npH 6e3o6;iaMHOM He6e ripH a = 0 Ha yposHe MOpa h 
npH cpeAHCM sHaHeHHH e] — Koa^^^HuneHT, yMHTbiBaioiH.nfl B^iHaHHe OTKaoHCHHa 
B;ia>KnocTH OT ee cpeaHeiuHpoTHoro BHaneHMa; — K03(t)(|’nuHeHT, yaHTbiBaroinHtt 
B;iHHHHe BbicoTbi flaHHOFO nyHKTa HaA ypOBHCM Mopa; P— K09(^4)HUHeHT, xapaKtepH- 
syiomHR oTHocHTeAbHyio HAOTHocTb oSaaHHOro noKpoaa; k'^, ^ — Koa^j^JHUHeHTU, 

xapaKTepHsyiomHe HenponycKaHHe o6aaKaMH HHWnero h BepxHcro n/iioc cpeaHero apycoB 
cyMMapHotl coaHeaHoH paAHauHH; h ^ ^ — oSaaaHOCTb (b ao^ax eflHHHUbi) hhhc- 
Hero H BepxHero naioc cpeaHero apycoB; j aoah noBTopHofi pacceaHHoM KopoTKO- 
BOAHOBOfl paAHauHH, 7 = 0,03 -f- 0,5 /ifj + 0,42 ^ ^ “ KoacfxjDHUHeHT, 

yaHTbiBaiomHf! BtopHqHoe pacceaHwe; c^, — KOB^jtJJHUHeHTbi, yqnTbiBaHDuiHe Bana- 

HHe oOaaHHOCTH na 9(J)4)ekTHBHoe HsayHeuHe; A — K034)(f)HUHeHT, xapaKTepMsyiouiHH 
BCTpeHHoe HsayaeHHe aTMOC({)epbi; 9tot K09$(|)HiJ,HeHT saBacHT or BaaM{HOCTH Bosayxa 
H OT xapaKTepa BepTHKaabHoro pacnpeaeaeHHa TCMnepaTypu h BaaH<HOCTH BOSflyxa 
B Tponoccjjepe. 

UIxpHXH npH SyKBax Qq, ^b+c’ ^ ^b + c osnanaiOT HecKOJibKo hhoK 

CMbica 3THX BeAHHHH B (J)opMyjiax BpacAaBCKOTO no cpaBHeHHK) c (JiopMyaaMH BepaaHA. 

HaaneM paccMorpeHMe npHBeaeHHbix (})opMya (1, 2) c cywMapHOft paflHau,nH 6e3- 
oOaaaHoro neSa. 

Ha pHc. 1 npeacTaBacH roflOBOfi xoa cyMiwapHOfi paanauMH npn SesoOaaqHOM 
He 6 e, paccHHTaHHbiK no (j^opMyaaM (1, 2) Ha lunpoiax 40 h 70°. Hpn cpaBHeHHH 
caeayer yqecxb xo, mto BeaHHHHbi cyMiwapHOfi paanauHH b ({jopMyae (2) aanbi npH 
a.xbSeao paBHOM nyaio. Ho axott npHMHne see aHaaenna Qg' flOjx>KHbi 6 bixb b epea- 
Hew MCHbuie Qo Ha GVq. jXeflcxBHxeabHO, npnHaxaa saBHCHMOcxb cyMMapnofl paanauMH 
ox aabOeao aaexca 4>opMyaofl 



rae 7 — K034)4>n*ineHT, saBHcamHfi ox oSaanHoexH; 

7==0,3 4-0,5/Zh + 0,42(«o — /Ih). (4) 


npH « = 0 7 = 0,3. TaKHM oSpaaoM, k^ = -^ — Vsa ' sHaMeHnn a — 0,2 k^ — 

==],06. 

Ms paccMOxpeHHH pnc. 1 caeayex, axo BeaH'iHHbi cyMMapHofl paanaitHH, npeaexaB- 
acHHue B paOoxe [2], MCHbiae, aeivi xe jxe BeaHHHHbi pa6oxbi [1]. Boabiane pasanaHH 
HaOaioaaioxcfl aaa hh3khx uinpox (40^) h b aexHHe wectiubi. 

T. r. Bepaana noayaHaa xaGaHuy 3HaHeHnt) cyMMapnoH paanauHH Ha ocHOBanHH 
oOpaSoxKH MaxepHaaoB HaSaioaeHHfi 37 cxaHUHf}. noaoSnaa xaOaHua aaerca A. fl. Bpa- 
caaBCKHM no aaHHbiM aaSaioaeHHfl '/ aKXHHOMexpHqecKHX cxaHunH. Mqjkho caHxaxb 
aaHHbie [1] 6oaee Haae>KHbiMH. OanaKO caeayex noapoOHee ocxanoBHXbca na mhokh- 
xeae k^. Mpn SoabuiHX 3HaMeHnax aabSeao Bean4HHa SHaanxeabHO Bospacxaex, 
TaK, npH a = 0,8 ^,.= 1;32. BeaHqwHbi Qg, onpeaeaeHHbie b [ 1] .no (^akxH'iecKHM 
aaHHbiM HaOaioaeHHfl, BKaronaiox „aBTOMaxHHecicH“ saBHCHMOcxb ox aabSeao, nocKoabKy 
37 cxaHUHfl pacnoaoweHbi b paflOHax c paaaHMHbiM xapaiaepoM noacxnaaiomefl noBepx* 
HoexH. OaHaKO HcnoabsoBaHne hx aaa BoaoewoB mokst npuBecxH k HeicoxopoMy npe- 
BbimeHHK) BeaHHHH cyMMapHoR paanauHH. OOaaaHOCxb ycHaHBaex 3c]D(|)eKT BaHBHHn 
aabSeao na cyMMapayio paaHaumo, 4xo nMKan He yqHXbiBaexCH (|)opMyaoti. 

OaHaKO BBeaeHHe MHOWHxeaa b Bbipawenne aaa Q Heabsa cqHxaxb yaannuM, 
xaK KaK Bbipa>KeHHe ^ xapaKxepHsyex yBeaHMeHHe xoabKO pacceflHnoft paana- 

UHH, a B (|)0pMyae (2) sxox MHowHxeab oxHocHxca h k npaMOfl paaHau,HH. 

Ha pHC. 2 npeacxaBaena saBHCHMOCXb BeaHHUHbi ox cxeneHH oSaaquocxH npH 
pasaHHHbix BeaHHHHax aabOeao aaa oOaaKOB HH>KHero apyca. HpH cpeaHHx ycaoBHax 
oSaaHHOCTH h npH paaaHHHax b aabSeao b lO®/© pasaHHHa b BeaHHunax cocxasaaiox 
7— 8®/o) ^TO B MecaMHUx cyMMax coexaBaaex b aexHHe Mecaubi OKoao 1 Ki<aa/cM^ Mecau. 
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Mcnoab30BaHHe 3aBHcnM0cxH (3) npHBoanx k cymecxBeHHbiM pasaHKHHM BeaHHHH 
cyMMapHOft paanauHH naa cyuiett h soaoeMOM. OanaKO sKcnepHMCHxaabHbix aaHHUx, 
noaxBepacaaiowHX (jDopMyabi (3) h (4), Hex, h noaxoMy xpeGyexca cnewaabHaa npo- 
BepKa a.aa' peuieHHa Bonpoca o ueaecooSpasHOCXn hx ncnoabsoBaHHa. 








Phc. 1. PoaoBOH xoa cyMMapnofl paanauHii npH 6e3o6jiaunOM He6e: 
a — aiiipoxa 70°, 6 — mnpora 40°. 

1 — no Bepnaiifl, 2— no (t3-.ne BpacnancKOro. 

TpyaHocxb 3xofl npoBepKH saKaiOHaexca b ^ 

TOM, 4X0 yBeaHHenHc cyMMapnoB .paaHauHH, 
o6yc.aOBaeHHoe BxopMHHbiM pacceaHHeM, c yse- 
■AMMenHeM oSaaHHoexH yqHTbiBaexcH MacxHHHO 
npn onpeaeaeHHH K03(|)(|)HHHeHTOB A aJia paa- 
Hbix umpoT. Tpyano noBXOMv BbiaeaHxb 34>- 
4)eKr yBeaHHCHHa B.aHHHHa oSaaquocxH Oxiaro- 
aapa BxopnqHOMy pacceaHHto ox oSmero h 3- 
MeHeHHa cyMMapHOfi paanauMH ns-sa Ha.xHMHa 
o6aaqHOCTH. Ecjih noaxBepaHXca aHaqeHna 
K034)(|)nu,HeHX0B, npHHaxbie B BbiuieynoMHHyxbix 
saBHCHMCCxax (4, 5), xo BAHaHHe BxopnqHoro 
pacceHHHa Ha cyMwapHyio paanauHto, Bepoaxuo, 
c;ieayex yqHXbiBaxb oxjienbHO. 

Hxo Kacaexca BBeaenwa K034K})HU,HeHX0B ^ _ 
k„ H A,, TO nocaeaHHM HMeex, eeppaxHO, 

CMbica noabsOBaxbca xoabKO b ropHbix ycaoBwax, a K03(|)4)HUHeHx kg, no onpeaene- 
HHio aBTopoB, HSMeHHexcH OHCHb He 3 HaqHxenbHp (0 — 27o)- rioaxoMy b oobiHHbix 
pacqexax Oes ymepda ana tokhocxh mo>khp npHHHMaxb kg~kg=\. 


120 


WO 



Phc. 2. SaBHCHMOCXb BeJiHHHHbi or 
cxeneHH oGaaqHocxH. 

0.25, 2 — npn r — 0.15, 3 — npn r = 0.05. 
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Pa3;iH4na b nor-aomcHHoK paAHaij,nn oSyc/iOB/ienu h pa3;in4HbiM yaeiOM o6;iaHHOCTH, 
B/iBflHne o6aa4HOCTH Ha BeaH4HHy cyMMapHOfl paanamiH coraacHO BbimenpHBeaeHHbiM 
(|)opMy;iaM (1, 2) MOJKer 6biTb npeacraBJicHO caeayiomHMH BbipajKeHHnMn: 






(5) 


(6) 


noflO)KHB P= l, cpaBHHM SHaMeHHH KOScjjcJjHUHeHTOB k. JXm cayaaeB cnaoiuHoft 
o6;iaHHOCTH aojDKHbi BbinoaHBTbca paseHCTBa k=l — npH i-iHWHefl o6;iaqHocTH 
oSaaKOB BcpXHero h cpeaHero apycoB. 

OcpeanHB SHaqenHfl h paccHHraHHbie b paSore (2] b toaobom xoae. 

noayqnM caeaytouiHe SHaaenHa no uiHpOTaM (raSa. 1. 


T a 6 a H a a 1 


3 Ha*ieHHH K 03 c 1 D(J)HUH- 
eUTOB 

70 ° 

60 ° 

50 ° 

40 ° 

30 ° 

k 

0,50 

0,40 

0,36 

0,33 

0,32 

■ ^ ~ 

0,24 

0,23 

0,22 

0,21 

0,16 


0,60 

0,56 j 

0,51 

0,47 

0,44 


0,42 

0,40 

0,36 

0,34 

0,30 



3a HCKaioacHHeM umpoTbi 70° cpeAHwe BeaHqHHu ^ 


xopoujo coraa- 


cyjOTca CO sHaqeHHHMH k. PaBencTBO KO3c})c|)nuHeHT0B He roBopHT b aaHHOM cayHae 
o6 OAHHaKOBOM BaHaHHii 06aa4H0CTH, nocKoabKy aaBHCHiviocTb or cteneHH h xapaK- 
Tepa oSaaMHocTH b (|)opMyae (6) coaepWHTca a MHOWHxeaax P h — ! — . BBeaewHe 
K03cJ)4)HuneHTa P<1 Maao oOocHOBaHHo; oSaac™ usMCHeHHa P, npeacTaBaeHHbie 
B paSoTe [2], ycaoBHU, h Hex HeoSxoAHMOcxH bboahtb stot MHOffiHxeab pasaeabHO 


or Kos^j^HUHeHxa k. HaaHHae MHO>KHTeaa j—— roBopiix o6 oSmeM npeyEeaHMCH- 
HOM BaHaHHH oSaaMHocTH no cjjop.Myae (2) no cpaBHeHnio c cfjopMyaott (1) Pacqexbt 
noKasbiBaiOT, hto b neKOxopbix cayaaax pasaHMna b wecaHHbix cyMMax paAHauHH 
3a cnex paaaHMHoro yqexa oSaanHOCXH cocxaBaatox BeaHHuHu nopaAKa 1 KKaa/cM^ Mecau 
BeaHHHHbi noraomeHHOti paAHauHH, paccHHxaHHbie Aaa necKoabKHX bvhkxob 
no ^JOpMyaaM (1 h 2) b KKaa/cM‘‘^ Mecau, npeACxasaeHbi b xa6a. 2. 


T a 6 a H u a 2 


riyHKTbi 

HaSaioAeHHH 


PacHCTHbie 
(JiopMya bi 


V 


Mecaubi 


VI 


VII 


viri 


IX 


BoefiKOBo 

1953 

CaepAaoBCK 

1942—1951 

Sanopoacbe 

1953 

Eaaxaui 

1953 


(1) 

(2) 

(1) 

(2) 

( 1 ) 

( 2 ) 

( 1 ) 

( 2 ) 


10,5 

9, 


12,0 

10, 


11.3 

10,2 

11.5 

10.4 

13.0 
10,7 

11.6 

10.0 


8,0 

10,4 

9,3 

16,0 

11.7 

13,1 

10,4 


6.6 4,2 

5.8 3,6 

8,4 _ 

7.9 _ 

12,2 9,1 


11,8 

9,5 


10,’l 

7,8 
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! - ■ ■■ 

1 ■ ■ ■ ■ . 

I PaccMOxpeHHe xaSanubi noKasbiBaex, mxo pacaex no ct)opMyaaM (2) Aaer no cpaBHe- 

HHK) c cjDOpMyaoft (1) MCHbuiHe na 10 — 30®/o seaHMHHbi noraoincHHOd paAnauHH. 
Ha lore pacxo>KfleHHa snaMUxeabHO Ooabuie. 

ripH onpeAeaeHHH pacxoAHOft MacxH paAHauHonnoro OaaaHca ocHOBUbie paannaHa 
pacqexHbix (|)opMyA (1), (2) CBOnaxca k xoiay, axo b nepeoft cJiopMyAe HcnoAbsoBa- 
nacb KBaApaxHMHaa saBHCHMOCXb Ana yaexa BAHanHa oOaaHHOcxH Ha a^Ji^ieKXHBHoe 
HSAyMCHHe, a He AiiHellHaa; xpoMe xoro, bo BxopoM cjiopMyAe saBiicuMocxb ox babik- 
HocxH, oOAaqHOCxH H cxpaxn4iHKauHH BBOABXca Mepes HBAyqeHHe axMoc45epbi. flpewAe 
Bcero npeACxaBAaex HHxepec cpasneuHe npHHaxwx b laexoAax saBHCHMOCxefi 94)4’ei<- 
XHBHoro H3A3'HeHna OesoSAaMHoro 
He6a ox BAa>i<HOcxH. rioAaraeM npn 4 
axOiM paseHCXBo xeMnepaxypu no- 
BepxHocxH xemnepaxype BosAyxa. 

Ha pHC. 3 npeACxaBAeHbi npunaxaie 
SaBHCHMOCXH ox e npH cjjHKCH- 

poBaHHoK xeivinepaxype ^ = 20°. 

34)(|)eKXH8Hoe HSAyaeuHe, paccHH- 
xbiBaeMoe no (JiopiayAe (2), OoAb- 
uie, qcM paccqHxaHHoe no (|)opMyAe 200 
(1). PasAHqwa Bospacxatoi c yee- 
AHqeHHeM babikhocxh h Moryx ao- 
cxHraxb 20-407o. Tai<H.vi oOpasoM, 

3a cqex„6e3o6AaqHoM qacxH“ mcxoa 
B pacAaBCKOro Aaex saebiuieHHbie 
SHaqcHHH acjAjieKXHBHoro n3AyqeiiHa. 

Hab xoro qxo6bi cpaBniixb bah- 
aHHe oOAaqnocxH Ha scjsiJieKXHBHoe 
HSAyqeHHe, paccMoxpHM ycAOBHa 
noAHofl oSAaqHocxH. ripw axoM 
MbI MOJKSM CpaSHHXb MHCAeHHbie 
SHaqeHHH npHHaxbix KoacjicJiHUHeH- 
tob. npH noAHofi oSahahocxh H WO' 

E npeAnOAO>KeHHH paeeHCXBa xeM- 
nepaxypbi noBepxHOcxn h xeMnepa- 
Typbi BOSAyxa SyAyx HMexb Mecxo 
CAeAyioruHe cooxHouieHHn: 


^ = 1 — cn^, 

‘-0 

(7) 

E . 1 . 

op 1 -1- c '■^0 %)j • 

(8) 


CAeAvex oopaxHXb BHHMaHHe Ha xo, qxo b cfiopMyAe (8) E He saeHCHX ox babik- 
HOCXH, xaK Kai< B cjDopMyAe E = [\ —\A {\ — n^) cntin ^ c {n^ — riH)] } 

npH Uq — Y CAaraeMoe (1 — — a saBucuMocxb ox babikhocxh bxoahx b mho- 
xfHxcAb A. ripH najimmi cnAOuiHoH HHWHett oOAaqHOCXH c = c'^, npn HaAHqHH cnAom- 
Hoft BepxHefl oOAaqHOcxH c — HHCAeHHue SHaqeHHa Koa^cj^HUHeHxoB c acakhw. 

pacnoAaraxbCH Me>KAy SHaqeHHUMH h OAHaKO hh npn KaxHx ycAOBHHX sxp 

He HMeex iwecxa. Tbk, aah lUHpoxbi 60° npH noAHott oSabahocxh E = E^{\ — 0,76) = 
= 0,24 CooxBexcxBeHHO, no BxopOMy MexoAy Aab oSaakob eepxHero apyca nOAy- 
qaexca 7;' = 0,15 ffp h aab oSaaKOB HHWHero npyea £ = 0,05 E^. Tekhm oSpasoM, 
MexoA [2] Aaex sHaqnxeAbHO SoAee CHAbHoe yMeHbuieHHe s^J^ieKXHBHoro HBAyneHnsi 
npH HaAHMHH oOAaqHocxH. KpoMe xoro, npHHflxaa b sxom MexoAe AHHeflHaa saBwcH- 
Mocxb scJxfieKXHBHoro H3AyHeHHH ox cxeneHH o0AaHHOcxH npeyBeAHHHBaex bahahhc 
oSAaqHocxH lipw SHaqeHHax « ox 1 ao 9 no cpaBHeHnio c KBaApaxHAHOft aaBHCHMOcxbio. 
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3 . SaBiicHMOCTb a^J^eKTHBHoro^HSAyqenHfl or 

BJiaiKHOCTH. 

I — no (jj-.ie Bep.iam, 2 — no (|)-.ae Bpac.iaBCKoro, 



TaKHM o6pa30M, sasbimeHHe SHaHeHHft a^j^eKTHBHoro HsayneHHfi no Merozcy [2] 
npH 6e306jianH0M He6e KOMneHcnpyeTca 6o;ibmHM BwanHeM oSaanHOcra KaK 3a CHer 
npeyBeanneHHHx sHaMennR h tax h sa cnei nsayneHHfl nacTn He6a, sanaTOft 

oSaaKawH npn Henoanoft oSaannocTH. w=Tnm wnrvT 

B OAHHX caynaax ara KOMneHcanna MO>KeT 6biTb noanoil h 06a Mero^a Moryr 
flaBaxb coBnaaaioaiHe BenuMHHbi 9(j)ci)eK™BHoro Hsaynenna; b apyrnx 
noaynMTbca oaeHb 6oabiii«e pacxo>KaeHBB. Sth pacxojnaenna Cyflyx ^HaHnxeabHbmn npn 
Sino« Baa>KHOCXB, npn oSaaMHOcrn 3-5 6aaaoB, npn bhcokhx xeMnepaxypax h 

"HeTMOX^a^^H^TO nxo ynex B;iHnHnn oSaanHOCXH kbk cyMMbi, asyx caaraeMbix 
(ox nacxM Se6a, aaKpuroft o6aaKaMn, n ox 6e3o6aaaHOH aacrn neCa) npeacxaB;iaexca 
hhm b CMbicae noAxoaa npasHabHUM, HcnoabsyeMbie saBHCHMOCXH E^{,e) h t{n) 
noa>KHbi SbiTb noflXBep>KfleHbi MaccoBbiMH aKXHHOMexpHMecKHMn HaOarofleHHHMH. 

" Se^CHHe nonpaBKK na cxpatncDaKaunio k BeananHS npoxnaonBayaenna ax^ 

B npHHUHne ueaecooBpaaHO. OanaKO npHnaxyio b pa6oxe [2] CBaab 
c xeMnepaxypott neabsa npHSuaib yflaanoR. Ona ;iHmb b 

oxpasHTb HaaHHHe aexHHX cBepxaixnaSaxHMecKnx rpawieHXOB n ^tok 

OwaKO npH pacaexax cyxoHHbix cyMii HHxencnBHOCxeH sa oxaenbHbie nacbi cyxoK 
noHHHXbift yaex cTpaxH(t)HKauBH Mowex bhccxh BaMsxHbie HCKaKenHa. • 

^ Z BOAHOft noBepxHOcxH BBeAenne b pacHernyio c^opMyay nonpaBKH na cxpaxH- 
c|)HKauHK> HMeex Soabuiee SHaMeHne, aeM npn pacaerax flaa ® 

oieflHeM' cayaae yaeioM CKaaKa xcMnepaxypu nOMsa-BOSiiyx aBxoMaxuaecKH 
Baexca h B;iHHHHe^cxpaTH4)HKauHH, nocKoabKy cymecxByex onpeAcyiennan cbhsb Mew/iy 
rSeHTOM Te,"nepax^pb^^ caoe axMOC^-epn h rpaaneHxoM 

xeMnepaxypbi bo bccm HHiKneM c/ioe axMOCcj)epbi ao 500 m. Pasnocxb >Ke xeMn^a^ryP 
noBepLoexH Boabi n Boaayxa na orpannHeHHbix BoaoeMax aacxo MOJxex 6biTb "exapax- 
xepHOfl aaa yaexa BepxHKaabHoro rpaaneHxa xcMnepaxypu Bcero HH)KHero caoa 

^™Patma b cyjiMax paanaunonHoro 6aaaHca, oeycaoBaennue pasaiiMHHMH 6aaaHca 
KopoxKOBOanOBOfl h OaaaHca aannHOBoanoBofl paanauHH, Oyayr HanooabiuHMH b xex 
cayaaax, Koraa cyMMapnan paanauna no pacaexaM (2) sanHwena, a 3^(}}eKXHBHoe nsay- 

Ta6a. 3' npeacraBaenu pesyabraxu pacnexa (1, 2) MecaHHUx cyMM paanaunoH- 
Horo eaaanca aan xex a<e nyiiKxoB, mto h b xa6a. 2. Ta6;iHua a 


BoeiiKOBO 

1953 

CBepaJioBCK 

1942-1951 
3anopo>Kbe 
' . 1953 ■ 

Baaxam 
1953 


PacqexHbie 

(j)opMyabi 

V 

VI 

VII 

VIII 

IX 

(1) 

(•2) 

(1) 

5,6 

4.5 

4.6 

5,9 

4,8 

5,7 

5,9 

4.3 

5.3 

1 

3.8 

2.8 ' 

3,7 

1,4 

.1,5 

(2) 
n ^ 

4.5 

6,0 

6,5 

■5,2 

8,1 

4,1 

4,9 

3,6 

(2) 

5,4 

5,5 

■■ - 5,7 

5,6 

5,9 

4,5 

5,4 

3,1 

2,7 

(2) 

4,2 

■ 5,0 

4,9 

4,9 

. 4,9 


PaccMOxpeHHe xa6a. 3 h cpaBHeHne ee c xaSa. 2 noxasbiBaiox, nxo coradcuBin- 
Hocxb BeTHHHrpaanaun^ OaaaHca, paccMaxannux asywa MexoaaMH, aymne, aeM 

corlacoBaHHOCXb BeaHHHH cyMMapnoft paanauHn, mxo roBopnx 0 BaBbiineHHbix BeanaHnax 

scbAeKTHBHoro HsayaeHHB no Mexoay [2], narrtin 

%eaKHnHbi paanauHOHUoro Oaaanca, paccHHxannhie no Mexoay [I], Goabiue paccaH 
T3HHbix no Mexoay [21 b cpeaneM no aannuM xa6a. 3 npouenxoB na 15. 

CpaBHeHHe e LMepeHHBMH no cxanuHAM BoetlKOBO h CBepaaoBCK noKasbiBaex, axp 
HSMepLabie SHaaeHHft paanauHOHHOro 6aaaHca Ooabuie paccanxaHHbix no. Mexoay lU 

Ha,15-307o-, 
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Ha ocHOBaHHH BbiuieHsaoweHHoro mowho caeaaxb caeayiomne BUBoau; 

1. Mexoa A. FI. BpacaaBCKoro, npeanasHaaenHufl aan pacaexoB paanaunonHoro 
Oaaanca h ero cocxaBainomnx aaa oxaeabHux BoaoeMOB no aannuM Mexeopoaornae- 
CKHX HaSaKDaennW 3a HCKOxopbifl npOMejxyxoK BpeMenn, neaocxaxoaao oOocHOBaH h 
MO>K eT npHBoanxb k SoabuiHM omnSKaM Kax npn pacaexax npnxoaHoH, xax h npn 
pacaexax pacxoanofl aacxH paanaunoHMoro 6aaaHca. 

2. Mexoa M. H. Byatixo h T. P. Bepaana, npeanasHaneHHbifl aaa xanMaxoaorH- 
necxHX pacnexoB, MO>Kex 6biTb noaoxten b ocHoey pacaexoB paanauHonnoro Oaaanca 
H ero cocxaBaaioinHX 3a xopoxxHe npoMexiyxxn BpeMenn. 

3 . ripn pacaexax paanaunonnoro Oaaanca sa oxaeabHue Mecaubi n aa oxaeabHue 
cyxKH neoSxoaHMO yaHxuBarb BaHanne oSaaaHOCXH na 9 :J)$exxHBHoe Hsayaenne no 
oxaeabHbiM apycaM, yxoauHTb Bonpoc 0 BanannH aabSeao na BeanaHny cyMMapnoH 
paanauHH H nccaeaoBaxb Bonpoc 0 BBeaeunn nonpaBXH na cxpaTH 4 )HxaLi.Hio axMoc 4 )epbi, 
Hxo ocoOenno Bawno npH pacaexax paanaunonnoro Saaanca Boanoll noBepxHocxn. 

JlHTEPATyPA 

1. Byabixo M. H., BepaaHa T. P., SyoenoK Jl. M. Mexoanxa KaHMaTOaoraaecKHX 

pacaexoB cocTaBaaromax xenaoBdro daaaHca. Tpyau rPO, Bbin. 48 (110), 1954. 

2. B p a c a a B c K H ii A. PI., BHKyaana 3. A. Hopsiu i-icnapenna c noBepxHOCTH Boao- 

xpaHHaam. PHapoMCTeoHSAaT, Jl., 1954. 



T. B. KMPMJIJIOBA 



PAJlMAUMOHHblft BAJIAHC BOAHOM nOBEPXHOCTM 

TepMHH paAnauHOHHbift 6a;iaHC boahoR noeepxHOCTH hmcct o6bt4HO to )Ke coAep- 
jKai-ine, 4T0 H TepMHH paAHauHOHHbitl 6a/iaHC nosepxHOCTH cyuiH. 

rioA paAnauHOHHbiM 6a.naHCOM noeepxHOCTH cyiiin noHHMaeTCH npHXOAO-pacxoA 
nOTOKOB KOpOTKOBOAHOBOfl M AJIHHHOBOAHOBOfl paAHail,HH, npHMCM BCB npHXOABlAaH 
paAHauHa, kbk AAHHHOBoaHOBasi, thk h KopoTKOBOAHOBaa, noTAomaeTCH tohkhm nOBepx- 
HOCTHbiM CAoeM HOMBbi. Ha BOAHOW HOBepxHocTH norAOiAeHHe AAHHHOBOAHOBOfl paAHa- 
UHH npOHCXOAHT B CAOe TOAUUHHOft HOpHAKa 0,1 MM, KOpOTKOBOAHOBaH HCe paAHaUHA 
npoHHKaer Ha BHaaHTeAbHbie rAySHHu b BOAy. Tbkhm oSpaaoM, TOAuiHHa AeareAbiioro 
CAoa noBepxHOCTH cyuiH h nOBepxHOCTH boabi cymecTBeHHO pasAHHHaa. 

OAHaKO npM HBMepenHax paAHauHOHHbix botokob, npHxOABiUHx k noeepxHOCTH 
H yxoAaiAHX OT nee, mu MoaceM noAbsoBaTbca ypasHeHHeM paAHauHonHOro SaAaHca 
B oObiMHoJt ero cjDppMe, a hmchho: 

B = Qi\-A)-E, (1) 

tab B — paAMauHOHi-ibifi 6aAaHC, Q — cyMMapnaa paAHauHa, E — scji^JeKTHEHoe HSAy- 

HCHHe, A — aAbSeAO. 

BeAHHHHbi cyMMapHoft paAHauHH na mbaux BOAoeMax ne AOA>KHbi saMeTHUM o6pa- 
30M OTAHHaTbca OT 3THX >Ke BeAHHHH Ha Cyme, 

v PaBAHHHa BeAHHHH paAHaUHOHHOTO SaAaHCa BOAHOti nOBepXHOCTH H nOBepXHOCTH 
cyiuH SyAyT oSycAOBAewu pasAHMHaMH b aAbOeAO h b BeAHMHHax 3cj)(^eKTHBHoro HSAy- 
MCHHa. PaAHauHOHHbift OaAaHc boahoM noBepxHOCTH OoAbLue paAHauHOHHoro SaAaHca 
cyiuH, nocKOAbKy aAbOeAO boau Menbiue aAbOeAO noBepxHOCTu cyiuH. TeMoepaTypa 
BOAHOfi noBepxHOCTH B AeTHHfi nepHOA, KaK npaBHAO, MCHbiue TCMnepaTypu nosepx- 
HOCTH cyuiH, a noTOMy 3c[)43ei<THBHoe HBAyqeHHe boahoH noBepxHOCTu SyAST Menbiue, 
aeM 3ti)i^eKTHBHoe HSAyHeHHe cymn. 9 to TaKMie coAeBcTsyeT yBeAHaeHHto paAHapnoH- 
' Horo OaAaHca boahoH noBepxHOCTti. 

B ony6AHKOBaHHOH AHTepaiype HMeeTca paA paSoT c peayAbTaraMH HSMepeHHft 
paAHauHOHHoro SaAanca boahoH noBepxHOCTH [1, 3, 4, 5, 6, 7, 8], Ilpw 3 iom ooAb- 
luaa aacTb sKcnepHMeHTaAbHbix paSoT h anHaoAHMecKHx na6AioAeHHft OTHocHTca k hbmc- 
peHHHM KOpOTKOBOAHOBoil paAHauHH; SHaHHTeAbHO MeHbiuee 4HCA0 paooT nocBameno 
HBMepeHHHM paAHauHOHHOTO OaAaHca boahoK noBepxHOCTH. 

Ha.MH 6biAH nbcTaBAeHH cnemiaAbHbie SKcneAHAHOHHue naSAiOAeHHa aa cyMMapHOtt 
OTpaiMceHHOfl paAHauHefl h paAHauHOHHUM SaAaHCOM Ha Ummabhckom BOAOxpaHHAHiue 
B AeTHHfl nepHOA (moAb 1954 r.) h ha osepe KpacaBHua (JleHHHrpaACKaa obAacTb) 
B BeceHHHfi nepHOA (Mali 1954 r.). 

, IXeAb HacTOameft CTaTbH — npeABapHreAbHuM aHaAHS pesvAbTaTOB npoBeAennux 
Ha6AK)Ae,1Hfl, KOTOpbifl AaeT BOSMOWHOCTb BfaiaBHTb HeKOTOpue OCOSeHHOCTH paAHa- 
UHOHHoro SaAaHca boahoU noBepxHOCTH. 

AKTHHOMeTpHaeCKHe HaSAIOAeHHa B UHMAaHCKOft SKCneAHUHH npOBOAHAHCb B Tpex 
nyHKTax: hba boahoA noBepxHocTbK) c moctkob y ocrpoBa, na SeperoBoR nAomaAKe, 
TAe noACTHAaiomefl noBepxHocxbio 6biAa cyxaa Tpasa, h na ocTpoae hba necKOM. 
B KanecTBe ochobhux npaSopoB HcnoAbsoBaAHCb nHpaHOMeTp (aAbSeAOMeTp) (04x4) 
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H nHpreoMeTp: HwHuieBCKoro (no MHxeAbCOHy), a b KaaecTBe KOHTpoAbHoro — tepMO- 
BAeKTpHHeCKHfl aKTHHOMeTp. 

noMHMo npeABapHTeAbHbix rpaAyMpoBOK npHSopoB b U,eHTpaAbHOM Sropo noBepKH, 
BO BpeMa pa 6 oTbi SKcneAHUHH Suah npoBeABHU 4 cneuHaAbHue rpaAyHpoBKw; KpOMe 
Toro, B KanecTBe KOCBeHnux rpaAyHpoBOK HcnoAbsoBaAHCb AaHHue nabAioAeuHR b Ses- 
oOAaaHyio norOAy no OTKpuTOMy h saTeHeHHOMy npaSopaM. 

PeayAbTarbi rpaAyHpoBOK noKasaAH, hto HSMeneHMa aHaaeHHfl nepeBOAHUX mho)kh- 
TeAcll npHSopoB 3a BpeMa paSoTu SKcneAHUHH cocTaBHAH 2 — 7 % ot nepBOHanaAbHO 
npHHaTbix SHaaeHHR, 4T0 oCbaCHaeTca hshocom npnQopoB h HeTOHHOCTbio rpaAyHpoBQK. 
yTOMHeHHa, noAyqeHHbie b pesyAbTaTe npoBeACHHUx rpaAyHpoBOK, ynTeHu npH noAcaeTe 
cy.MM paAHauHOHHOTO TenAa. 

Ha6AK)AeHHa, o6pa6oTKa h xpHTHuecKHR npocMOTp HaOAiOAeHHfl Ha fieperoBoR 
nAomaAKe BbinoAHenbi npw HenocpeACTBeHHOM ynacTHH n KOHTpoAe mahaiahm HayHHbiM 
COTpyAHHKOM H. H. HKOBAeBOfl. 

AKTHHOMeTpiiaecKHe npHSopbi Suah 
ycTaHOBAenbi Ha Bbicore 1,5 m hha 
noBepxHpcTbK) noHBbi h boah. Ha 
cviue 6biAa HCnoAbSOBana AepesaH- 
Haa CToRKa, tab na KOHue, opHeH- 
THpOBaHHOM Ha lOT, 6bIA yCTaHOB- 
ABH aAbSeAOMBTp; nHpreoMBTp 6biA 
opHeHTwpOBaH Ha aanaA. HaA bo- 
AoR ObiAa CABAana ycraHOBKa no 
THny noxoAHOft, peKOMeHAyeMoR 
AAa cneuHaAbHbix HaSAioAeHHR na 
nOAaX C CeAbCKOXOaaRCTBBHHhlMH 
KyAbTypaMH (c BblABHKHOR pefl- 
KOR). ripH HaSAIOAeHHHX npHbopbl 
BbiABHraAHCb Ha paccToaHHe 1 m 
OT Kpaa MOCTKOB. PacnoAO>KeHHe 
npHfiopOB OblAO TaKHM >Ke, KaK H 
Ha cyuie. 

HaSAtOAeHMa na Bcex Tpex 
nAomaAKax npoHSBOAHAHCb b oahh 
H Te>Ke cpoKH; HeKOTopoe CMeiueHHe otcmbtob bo BpeMBHH no OTACAbHUM npHbopaM hmbao 
MBCTO aa CMBT TOTO, MTO Ha OCTpOBB OAHHM HabAfOAHTeAeM npOBOAHAHCb B CpOK HabAIOAB- 
hhR tph cepHH (nepsaa h TpeTba — hba boaoR, BTopaa — naA necKOM), b to BpeMa kbk 
H a 6epery npoBOAHAOCb abb cepHH c hbkotopum nepepuBOM Mea^Ay cepnaMH. 

ripH o6pa6oTKe otababho ocpeAnaAHCb HaSAioACHHa sa acHue ahh h MaAOoCAau- 
Hbie (10 AHeR) H 3a ahh c nepeMCHHoR ofiAaMHOCTbio (18 AHefl). 

Ha pHC. 1 npeACTasABH AHesHoR xoa aAbbeAO Ha Tpex nAoiuaAKax no cpeAHHM 
AaHHbiM 3a acHue ahh. ■ 

CpeAHHe SHaueHHa aAbSeAO no 3 thm naSAiOAeHHaM cocTaBAaiOT: 

AAb6eAO BOAfai . . . . . 8, 2% 

necKa .... 39 , 20/0 

TpaBbi .... 21,0o/o 

PacaeT npoHSBOAHAca no c})opMyAe 



TAe H £Q — cyMMbi tenAa 3a Aenb OTpa>KeHHOft h cyMMapnOR paAHauHR. 

CueAyeT oSpaTHTb BKHManne Ha to, mto toabko npH takom cnpcoSe pacneTa 
AAbSeAQ . npaBHAbHO ymiTbiBaeTca AHeBHOft xoa h (jjppMyAa (2) asAaeTca HaHSoAee 
tomhoR. 



2 Tpyjibi rro, Bbin. 59 (121) 


17 



HefiCTBHTe;ibHO, ec;iH noacMer cpe/iHero anaMeHHfl aabSeAO upoHseoAHTb no cjjop- 
Myae 




^,+^2 + --- + ^„ 


(3) 


PAe Ai, i4j, . . . , — snaqeHHH aabdcAO sa OTAeJibHbie cpoKH HafiaioAennH, to Moryr 

BOSHHKaTb 3HaHHTe;ibHbie oiijh 6 kh. 

TaK, HanpHMep, no cpeAHHM h 3 H3MepeHHbix 3a KawAwe 2 naca snaneHnlt aabScAo 
33 flCHbie ahh noayuaeTCH ajih boah 11,1; AJia xpasbi 21,9; aah necKa 39,4. PasAH^Hn, 
odycAOBAeHHbie cnocoSow noAcnera aAb6eAO, tcm dojibine, mcm 6oAbuie aMnAHTyaa 
AHeBHoro xoAa, h aah boau AOCTnraiOT 37o' 

Eme SoAbiiiHe ouih 6 kh MOryr BOSHHKnyxb npn HcnoAbsoBanHH b KanecTBe cpeAHHx 
BeAHMHH 3HaaeHHfi aAbSeAO, noAyqenHbix npH annsoAHBecKHX HaSAiOAeHHnx, CpeAHce 

SHaneHHe aAbSeAO boau sa ahh 
c nepeMeHHofi o6AaHHOCTbio co- 
cxaBHAO 9,87o; yBeAHneHHe aAb- 
6eao no cpaBHCHHio c ero 3Ha- 
MeHHaMH npH ncHOfl noroAe 
oSyCAOBABHO BAHflHHeM paC- 
ceaHHOft paAHauHH. 

Ha pnc. 2 npeAcraBAena 
saBHCHMOcxb aAbSeAP ox bh- 
coTbi coAHua no AannuM na- 
OAioAeHHft. jiAa cpaBHeHHH Ha 
TOMAie rpacjDHKe npHBCAena xeo- 
pexHHecKaa KpHBaa 2 sxoft sasH- 
CHMOCXH AAa BOAHOf) HOBepXHO- 
CTH no npaMOfl paAHauHH. 

PasAHHHe B opAHHaxax Asyx 
KpHBbix AAa boahoH noBepx- 
HOCTH — TeopexunecKofl aab npa- 
MOfl paAHauHH H SKcnepHMeH- 
xaAbHofl AAa cyMMapnofl — co- 
Phc. 2. SaBHCHMOCTb ajibScAO ot bhcotu coAHua. craBAaex b cpeAHCM 57o> 

/— necoK, A— Tpasa, 3— Boaa, 4 — Bojia (reap. KpHBaa aaa npaMOii BKAIOHaeT KaK BAHaHHC paCCCaH- 
paaHauHH). HOft paAHaUHH, XaK H BAHBHHe BOA- 

Henna h SHaanxeAbHofl MyxHocxH boah UHMAaHCKoro BOAOxpaHHAnma. CaeAyex oxMexHXb, 
Hxo cpeAHHe BeAHHHHbi cyMMapHofl paAHauHH 33 ACHb na xpex nAomaAKax oxAHaaioTca 
HesHaaHxeAbHo, a HMenno: naA boaoK — 667 kaa/cm', naA necKOM — 656 Kaa/cM-, 
HaA xpaBoR — 663 KaA/cw-. PasAnana >Ke b BeAH'iHHax aAb6eA0 onenb cymecxBeHHbi, 
Hxo oSycAOBAHBaex pasAHMHa b cyMMax norAomcHHOft paAnaunn h, cooiBexcTBewHO, 
B paAHauHOHHOM 6aAaHce. 

Ha pnc. 3 npeACxaBACH cyxoHHbiti xoa paAHauHOHHoro SaAanca no HSMepennaM 
8 acHbie AHH. 

Ms paccMOxpeHHH pncyHKa CAeAyex, axo paxHauHOHnufl SaAanc cyioH ecxb bgah- 
qHHa, onpeAeAaeMaa npe>KAe Bcero xapaxxepOM noACXHAaioiAefi noBepxHOCXH. PasAHHHa 
B BeAHHHHax paAHauHOHHoro fiaxaHca, oSycAOBACHHbie xapaKxepoM noAcxHAaiotAeK 
noBepxHOCXH cyuiH, SoAbuie, aeia paaAHMHa Me>KAy paAHauHOHHbiM SaAancoM boahoR 
noBepxHocxH h noBepxnocxH, noKpbixofl xpaBocxocM. 

IlocKOAbKy aAbSeAO boahhx noBepxHocxeft HSMenaexca b 3HaMHxeAbHo MeHbuiHx 
npeACAax, HeM aAbSeAO cyuiH, xo paAHauHOHHUfl SaAanc boahoR noBepxnocxH aBAHexca 
BeAHaHHOft snaHHxeAbHO 6oAee ycxoflaHBoR h, b aacraocxH, noAyAeHHbie BeAHHHHbi 
paAHauHOHHoro Saxanca nopaAxa 1 Ka/i/'cM- mhh. mo 5 kho cHHxaxb xapaKxeoHbiMH b acnbie 
AHH HioAa AAa Bcex BOAHbix noBepxHocxefl npH Bucoxax coAHua 60 — 65°. 

CAeAyex oSpaxHXb BHHManHe na acHMMexpHro AonoAyACHHbix h nocAenoAyAenHbix 
■3HaHeHHfl paAHauHOHHoro SaAanca. IlocAenoAyAeHHbie BeAHHHHbi 6aAaHca OoAbiue coox- 
BeXCTByiOmHX BCAHHHH B HaCbl AO nOAyAHa npHMepHO Ha 0,1 KaA/CM® MHH. 



//7 9n .7/7 zn V) m rn h 
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HocKOAbKy xaicoH acHMMexpHH ne HaOAioAaexca b xoab cyMMapHoR paAHauHH, xo 
MOTKHO CACAaXb BbIBOA 0 XOM, HTO AAH BOAHOfl nOBCpXHOCXH 3(i)(j)eKXHBH0e H3AyHeHHe 
HMeex MaKCHMyw b AonoAyAeHHbie nacbi, a ne nocae noAyAHH, Kax axo HMeex Mecxo 
aah xpaBOCxoa. 3xox peayabxax aBAaeTca neCKOAbKO neoTKHAaHHbiM, nocKOAbKy 34)(J)eK- 
xHBHoe H3AyHeHHe npcTKAe Bcero onpeAeAaexca xeMnepaxypott noBepxHOCXH, a xemne- 



Phc. 3. CyTOHHUH XOA paAHauHOHHoro SaAaHca. 

I — necoH, 2 — Tpasa, 3 — Boaa. 

paxypa noBepxHOCXH boau He HMeex b cyxOHHOM xoAe yxpeHHero MaxcHMyMa. HpaBAa, 
oxcyxcxBHe peracxpauHH sHaneHHR paAHauHOHHoro OaAanca aaxpyAHaex KOAHHecxBeH- 
Hyio oueHKy Aa>Ke b acHbie h MaAOoOAanHbie ahh. 

PasAHHHH B cyMMax paAHauHOHHoro xenaa aa cyxKH, noayMaeMoro boahoR noBepx- 
Hocxbio no cpaBHeHHK) c noBepx- 

Hocxbio cyiuH B Mae na 03. KpacaBHua, \1 22 0 2 4 1 \ 6i 

cocxaBHAH 307o- noroAa b nepHOA 0 — U — 1 1 ^ ^ 1 1 — j-j-i 

HaSaiOAeHHfl Obiaa, nax npaBHAO, \\ j 

oSaaHHOfl. PaSAHHHH b aabOexo npH \\ / / 

3XOM HaSaioAaAHCb b 107 o; aabOexo \V J / 

boahoR noBepxHOCXH — 77^, cyujH — 

Ha pHC. 4 xipeACxaBAeH hohhoR xoa — -- 

paAHauHOHHoro OaaaHca 3a 20 — 21/V •; 

Ha 03. KpacaBHua. OxAana xenaa H3Ay- 
HCHHeM B xeHeHHe hohh cocxaBHaa na 

BOMoa noBepKHOCTH 36 Kaa/CM’ ho®, “ 

B TO BpeMH KaK Ha cyme /-soaa, 2— cyma. 

47 Kaa/CM^ HOHb. 

CyxoHHbie cyMMbt paAHauHOHHoro xenaa, noAyneHHbie no HaOaiOAeHHaM na Uhm- 
AHHCKOM BOAOXpaHHAUme, npeACTaBACHbl B xafia. 1. 

T a 6 A H A a 1 

CpeAHecyxoHHbie cyMMbi paAHauHOHHoro xenaa 

(KaA/CM2) 


yCAOBHH Ha6AIOAeHHH 

BoAa 

riecoK 

Tpaea 

HcHbie AHH 

446 

207 

I 360 

Hhh c nepeMeHHofi 06 - 
AaHHbCTblO ...... 

371 

178 

294 


Pas^HMHH B Bean4HHax pawauHOHHoro 6aJiaHca cyiun h boahoA nosepxHOCTH onpe- 
ae/iaioTCH AByMH (|)aKTopaMH; pa3;aHqHOft Be;iHHHHOfl nor;iomeHHoH paa,HauHM na-sa pas- 
jiHqHoro a;ii)6eflO noBepxHOCxefl h paBAHTOHMH b 34)4>eKTHBHOM HSJiyneHHH bthx no- 
BepxHOCTeft, 

Pe3y;ibTaTbi pacnera Be/iHMHH nornomenHOft paflnau.nH, npeflcxaB^ieHHbie b xa6n. 2, 
nOKasbiBaiox, mxo cyMMbi nor;iomeHHOfi paanaunH boau h pasanqHbix noBepxHOcreft 
cyiuH B ycjiOBHBX siCHOft H MajiooSflaqHoft noroflbi pasanqaioxca na 100—200 Kaji/cM^ cyxKH 
H noMXH noJiHOCXbio onpejaejiaiOT b KOJinqecxBeHHOM oxHOuiewHH pa3J]mm b BennHHHax 

paMauHOHiioro Sajianca. 

TaSjIUna 2 „ iii/aaaun RurnP 


yCAOBHH HadAlOAeHHH 1 

BoAa 

riecoK 

Tpasa 

JlCHbie AHH 

612 

398 

524 , 

Hhh c nepeMCHHOH o 6 - 

AaiHOCTblO 

409 

367 

419 


^ Kan 6bi;io yKasano Bbiuie, 

CpeanecyxoMHbie cyiwMbi norjioiu.eHHo(li paAHauHH aKXHHOMexpiiqecKHe HaSAioaenHH 
(Kaji/cM2) Ha Uhmahhckom BOAOxpaHHanme 

— — — npOHSBOAHAHCb C MOCTKOB, lia- 

ycaoBHH Ha6aioAeHHH Boaa flecoK Tpasa 6;iiOAeHHfl na 03. KpacaBHua 

npoH3BOAnancb c naoxa, ycxa- 
' ■ HOBaeHHoro nocepeaHne bo- 

JlcHbie AHH 612 398 524 AoeMa. 

ZIhh c nepeMeHHOH o6- Bcxaex Bonpoc 0 xom, na- 

aaiHocTbio . . .... 409 367 419 cKoabKO xapaKxepHbi pesyjibxaxbi 

HaOaioAeHHft c mocxkob y 6epera 
AAB xapaKxepncxHKH paAnaun- 
020 - OHHoro peMHMa oxKpbixoro bo- 

AOCMa. BBHAy oxcyxcTBHfl nao- 

V f Byqeft ycxanoBKH na IlHMaHH- 

^ / CKOM BOAOXpaHHAHme, npHUJAOCb 

/ orpaHHHHXbca npoBeAenneM na- 

/ paaaeabHbix HaOAiOAeHHfl paAHa- 

/ UHOHHoro OaaaHca c xaxepa h 

X C MOCXKOB. 

AKXHHOMexpnqecKHe naSaio- 
X X AeHHB c Kaxepa 6biAH opra- 

* HH30BaHbI COXpyAHHKOM 1J.HMAHH- 

• 1 ckoH HayuHO-HCCASAOBaxeAbCKOft 

\2 rHApoMexeopoAornqecKofi o6cep- 

0 — — ' ' 1 ' ' — BaxopHH r. E. MaMaeHKO. Ha- 

^ ^ OaiOAeHHfl npOHBBOAHAHCb C KOp- 

„ Mbi, TAB na AaHHHbix 4-MexpOBbix 

Phc. 5. ilHeBHOH XOA aab6eao no Ha6aioAeHiiHM '] 6 hjih v -T aHORjrPHH ajib- 

c MOCTKOB (/) H c Kaicpa {2). ■ ObiAH y.xaHOBaenbi aAb 

ocAOMexp H oanaHCOMcp. Petl- 
Ka pacnoAaraAacb ropHSOHxanb- 
HO H B aBHMyxe coAHua. SaxeneHne ncnoAb30BaAocb aab onpanoMexpa npn 
onpeABAeHHH KOHxpoAbHbix snaqeHHfl S ', PaAbBaHOMexp 6biA noMemen na KapAa.HOBOM 
cxoAHKe H npH BOAneHHH AO 3 OaAAOB paooxaA BnoAHe yAOBAexBopnxeAbHO. Bo BpeMa 
HaSAioAeHHft Kaxep Apefl4)OBaA, Moxop Qua BbiKAKjqeH. 

Ha pHC. 5 npeACxaBAeHbi pesyAbxaxbi inaSAroAenHa aabOcAO 3a 14/Vll c mocx- 
kob (/) H c Kaxepa (2). Y kpaa mocxkob, b 15 m ox 6epera, rAySnna cocxaBASAa 
2,5 M. 

PasOpoc xoncK npn onpeAeAenHH aAbOcAO c Kaxepa BnaHHxeAbHO OoAbuiHft, qeM 
na 6epery, nxo mojkho od'bacHHXb Menbuiefl xonHOCxbK) nsMepeHHfl, a xaK«e paaAHH- 
HUM xapaKxepoM boahoH noBepxHOCXH npH nepeMemenHH Kaxepa (uBex, BOAHenne 
n Ap.)- 

PasAHMHB B BeAHHHHax paAHauHOHHoro OaAaHca no HaMepennaM c Kaxepa h c mocx- 
kob naxoABXca b npeACAax xohhocxh HSMepeHHft SaAancoMepa h mowho cMHxaxb, qxo 
OHH HeBeAHKH, 

B KanecxBe HAAiocTpauHH sxoro na pnc. 6 npeACTasAenbi peayAbxaxbi HaSAtoAennH 
3a 14/VII. 


Phc. 5 . UneBBofi xoa aAb 6 eAO no HaSAioAeniiHM 
C MOCTKOB (/) H c KaTcpa ( 2 ). 
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TaKHM o6pa30M, npOBeAennbie na U,HMAflHCKOM BOAOxpannAHme naOAioAeHHfl noKa- 
BbiBaiox, Hxo BeAHHHHbi paAHauHOHHOro SaAanca h ero cocxaBAHiomHX b npn 6 pe)KHOtt 
30He na paccxoHHHH 15 m ox 6epera liocxaTowno naAewno xapaKxepHsyiox paAHauHOH- 
Hbifl pewHM oxKpbixoro BOAoeMa. 
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T. A. OFHEBA 



XAPAKTEPHCTHKM TyPBYJlEHTHOrO OBMEHA 
HAA BOilOEMAMM 

ripH peuieHHH Bonpoca o BJiaro- h TenaooSMeHe Haa. boahoK noBepxHOCTtio OiiHoti 
H3 raaBHbix safla'j BBJiaeTCH BUflCHenHe xapaKTepHCTHK lypSyjieHTHoro oSMena, onpe- 
aenHroinHX nepeHOC.cyScTaHUHfl ot noflCTHJiaioineH noBepxnocTH b Bbiiiie,ne3KamHe cjioh. 

K ocHOBHbiM BonpocaM, CBBBaHHbiM c ycTaHOB;ieHiieM xapaKTepncraK Typ6yaeHTHoro 
oSMBHa, OTHOCBTCH c/ieflyiomHe: 

1) BbiHCHeHHe yc;iOBHft o6MeHa b HenocpeacTBeHHOfl 6 ;ih30cth ic boahoJI noBepx- 
hocth; 

2) ycTaHOBfleHHe BenHHHHbi napaMerpa uiepoxoBarocTH Kax xapaKiepHCTHKH, Heno- 
cpeflCTBCHHO onpea,e;iaiomeli Typ6yaenTHbifl p6MeH; 

3) onpefleaeHne Be;iHBHH K03^4>nUHeHTa xypSy/ieHTHOCTH hba BOAOeMaMH. 

0 rPAHHHHblX yCJIOBHJIX BJIAFO- W TEnJlOOBMEHA HAA BOAHOH 
nOBEPXHOCTbK) 

CKopocTb HcnapeHHB {E) hah TypdyAeHTHbift hotok c nosepxHOCTH (P) onpeAe- 
AfllOTCa, KaK HSBeCTHO, npH rOpHSOHtaAbHOfi OAHOPOAHOCTH BbIpaJKeHHHMH 

npH pacBeiax BeAHHHH E w P BajKHO BHatb saKOHu HSMeHeHHH TeMneparypu, 
BAaiKHOCTH H K03(|)4)HUHeHTa TypSyACHTHOCTH HO BbICOTe, npHABM 0 C 06 eHH 0 B CAOHX, 
HenocpeACTBeHHO npHAcraiomHX k noBepxHOCra. HsBecrao, ato aah paBHOBecHbix 
ycAOBHfl HSMeHeHHC TeMnepaxypbi h SAaxcHOCTH no Bbicoxe noA4HHnexcH AorapH(J)MH- 
MecKOMy saKOHy. JIaa oS-bHCHenna HaSaicAaiomeroca b peaabHbix ycAOBHax CKauKa 
xeMnepaxypbi h BaawHOCXH npn nepexoAe ox noACXHAaiomeft noBcpxHocxH b nepBbie 
canxHMexpbi b BOSAyxe xpeSyexca cneunaAbHoe paccMoxpeHHe ycAOBHft o6MeHa y no- 
BcpxHOcxH. ripH 3XOM Mopyx 6bixb CACAaHbi CABAyiomHe xpH npocxbix npeAnoAO)KeHHa 
0 K03(jD(})HiJ,HeHxe xypGyACHXHOCXH Ha noBepXHOcxH, CHHxaa, axo c bhcoxoR oh laeHaexca 
BO Bcex CAynaax AHHeftHo: 

1) Ha noBepxHOCXH 2 = 0 K034)4)HUHeHX xypSyAeHXHOCXH xaK>i<e paBen Hyaio, x. e. 

S = 4.(i). (2) 

2) Ha noBepxHOCXH 0 = 0 Koa^i^JHUHenx xyp6yAeHXH0CXH paBCH MOACKyAap- 
HOMy (D), X. e. 

k = D + k,[^), (3) 

3) cymecxeyex CAOtl (rf), b KOxopoM oOMen onpeAeAaexca MOACKyAapHOfi AHcj)(j)y- 
3Hetl, X. e. B CAoe 

ox 0 AO rf ^ = D 
ox d AO Z k = k^ 

22 , 




Bonpoc 0 rpaHHqubix ycAOBHax Ha noBepxHOCxH HCCAeAOBaAca paAOM aaxopoB. 

HanpHMep, M. M. ByAtiKO [1] Ha ocHOBaHHH aHaAHsa aKcnepHMCHxaAbHoro Maxe- 
pHBAa no pacnpcAeAeHHK). xeMnepaxypbi h BAa>KH0cxH, noAyaeHHoro CnepApynOM naA 
chokhoK noBepxHOCXbK), a xaxiKe cbohx H3MepeHHfl naA noBepxHOCXbio, noKpbixoft 
xpaBoK, CAHxaex, Hxo b peaAbHux ycAOBHax xopomo BbinoAHaexca Bxopoe yQAOBHe 
(h3 BbiuiCHasBaHHbix), TOPAa KaK npH CBepxpaBHOBecHOft cxpaxH^HKauHH SMnHpHne- 
ckhH waxepHaA yAOBAexBopaex xpexbeMy ycAOBHio. CaeAyex oxMexHXb, hxo npH oueHKe 
ppaHHMHbix ycAOBHft o6Mena Ha noBcpxHocxH M, H. ByAbiKO HcnoAbSOsaA BeAHHHny 
K03(J)43HU.HeHxa xypOyAeHXHOCXH, pacciHxaHHyio no epo cxeme. CBepApyn [2] cqnxaex, 
Hxo o6MeH xenAa h babph onpeAeAaexca cxeMoft, Koxopaa BKAio'iaex AaMHHapHbift noA- 
CAOfl xoALUHHOft nopflAKa 1 MM. K xaKOMy >Ke BbiBOAy Aflfl poBHbix noBepxHOCxett 
CKAOHfllOXCfl POCC6h [3] H MOHXPOMepH [4]. 

ripH nocxpocHHH cxeM pacHexa xypSyACHXHOPO xenAoo6MeHa c MOpCKOft noeepx- 
HOCXH n. n. KysbMHH [5], B. C. CaMoKAeHKo [6] h HCKOxopbie apypne HCCAeAOsa- 
xeAH xaKwe HcnoAbsyiox noHHxne o AawHHapHOM.noACAoe. 

HecMOxpa Ha uiHpoKoe HcnoAbsoBaHHe pasAHHHbix npeAnoAO>KeHHft o saKOHax 
oSMBHa Ha nOBepxHOCXH, noAXBepwAenHe 3 xhx noAOiKeHHfl Ha SKcnepHMeHxaAbHOM 
MaxepnaAe aoboabho oppaHHMCHHoe, b CHAy oxcyxcxBHa xaKOPO MaxepnaAa, ocofieHHO 
AAa BOAHbix noBepxHOCxefl. 06 3 xom poBOpHX b c.Boefl nocACAHefl pa6oxe h CeepA- 
pyn [6]. JleKcxBHxeAbHO, AAa HCCAeAOBaHHa 3xoro Bonpoca xpeeyroxca noApodubie 
HSMepeHHH pacnpeAeAeHHH xeMnepaxypbi, babwhocxh hah CKopocxH Bexpa, oco6eHHp 
B HenocpeACXBeHHoB 6 ah30cxh k noncxHAaiomeft noBepxHOcxH. OAHaKO MaxepnaA, 
HcnoAbsyeMbift o6umho AAa noAXBepwAeHHa npeAnoAO)KeHHH o6 odMene hsa BOAHbiMH 
noBepxHOcxaMH, 6biA noAyneH PAaBHbiM odpaaoM Ha ocHosaHHH cyAOBbix Ha6AioAeHHft, 
Mxo, KaK HsaecxHO, c mbaoK cxenenbio xohhocxh Momex xapaKxepHSoeaxb npHBOA- 
Hblft CAOfl. 

B AaHHoM pa60Te aab anaAHsa ycAOBHti xenAO- h BAapoo6MeHa b npHBOAHOM CAoe 
HcnoAbsyioTca AexaAbHue HSMepeHHa xeMnepaxypbi, basikhocxh h cKopocxH Bexpa 
B npHBOAHOM CAoe, npOBeAeHHbie abxom 1954 r. PAaBHoH peo4)H3HHecKOft oScepsaxo- 
pweft Ha UHMAaHCKOM BOAOxpaHHAHine H Ha 03. KpacaBHua (JleHHHppaACKaa o6Aacxb). 

06pa6oxKa SKcnepnMeHxaAbHOPO MaxepHaAa, c tohkh speHHa BbiacHeHHa noAo6Ha 
BepxHKaAbHOPO HSMeHeHHH ocHOBHbix MexeosACMeHXOB B CAoe AO 2 M AAH xeMnepa- 
xypbi H BAa>KHOcxH H AO 16 M AAH CKopocxH BCxpa, nOKasaAA, MTO Hex CymeCXBCHHblX 
pasAHHHft BepxHKaAbHbix npo^DHAett AAH xeMnepaxypbi, BAawHOCXH h CKOpocxH Bexpa 
H, cABAOsaxeAbHO, MOKHO npeAnoAaraxb noAo6He b saKonax nepenoca KOAHMecxBa 
ABHiKeHHH, xenAa hah BAarn. C Apyroft cxopoHbi, yxoHHeHHe axoro Bonpoca MOHcex 
6bixb noAyqeHO h npH HcnoAbsoeaHHH pasAHHHbix npeAnoAO}KeHHH o rpanHHHbix yCAO- 
BHHX Ha noBepxHOCxH (2, 3, 4). 

CMHxaa E a P HCHSMeHHbiMH no Bucore b HHJKHeM npHBOAHOM CAoe {EIP = c) h 
H cnoAbsya BbipaiKCHHa (1) h (2), mo»ho noAyMHXb aah npHpameHHH xeMnepaxypbi hah 
BAaiKHOCXH 



3Aecb H yfejg— K 034 )(|)HUHeHXbi xypeyACHXHoro oSMCHa na ^HkcHpoBaHHOft 
Bbicoxe 01, xapaKxepHsyiomHe nepenoc xenAa hah BAarn cooxBexcxBeHHO. HHxerpk- 
pya ( 5 ) OT noBepxHOCXH ao bhcoxh z 

H Bbipa>Ka!i 



noAynaeM 

^2 — 4o __ ^0 (6) 

92 "■ 9o ^2 — Tq 

rlocAeAHee BbipaiKeHHe onpeAeAaex pacnpeACACHHe xeMnepaxypbi h baeikhocth 
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no Bbicore . b HH>KHeM cjoe b wynae, ec;iH na noBepxHOCxn K094)45HHneHT oQMena 
paBCH HyjiK) (b abkhom cayuae K03(j)4)HUHeHTH aab renaa h B/iarn na 4)Hi<CHpoBaHHOM 
ypoBHe Moryx Sbixb n ne pasHbi). 

9x0 yc/iOBHe no nauieMy BKcnepHMeHxanbHOMy MaxepnaAy Bbinojinnexca aaji cpeA- ® 
HHX AaHHbix AOBOAbHO yAOBAexBopHxenbHO, nanpHMep, no 21 HaSAioAennio na p3. Kpa- 
caBHua acBaa n npaaan nacxb Bbipa>KeHHa (6) pasHbi 0,75 h 0,74, no 47 HaSaiOACHHaM 
na UHMJiflHCKOM BOAOxpaHHAHiue — 0,85 H 0,87, no 230 naSAiOAennaM OBepnofi cxan- 
UHH rocvAapcxBeHHOxo rHApoAoxHHecKoro HHCXHxyxa (rrH) aexoM 1954 r. — 0,90 
H 0,90. npHBeAenHbie Aannwe roBopax o xom, mxo b nepBOM npnOAHXteHHH peanbHoe 
pacnpeAeAenne xewnepaxypH n BAa)KH0cxH no Bbicoxe yAOBAexBopaex ycAOBHto onenb 
Ma;ioro BHaaenna (QAHBKoro k Hy.aio) K03$(|)HUHeHxa oSMena na noBepxHocxn. 

Ecah npeAnoAOiKHXb, nxo na noBepxnocxn o6MeH onpcAeAaexca MOAeKyaapnofl 
npoBOAHMOcxbKD (BbipaaieHHe 3), to pacnpeAenenne xeMnepaxypw h BAancnocxn mo)kho 
onncaxb caeAyiomnwH cooxHOuienHaMn: 



XlAa noATBepHCAenna cnpaBCAAnBOCXH axoro ycnoBna M. M, ByAWKO paccMHXbiBa/i 
npaByro nacTb BbipaJKeHnfl, npnHHMaa nonyHCHHufi no ero (})0pMyAe KOScji^jnuneHr 
Typ6yAeHXHOCXH, a Aesyio — no HaSAioAennaM CsepApyna 3 a xeMnepaxypofl BOSAyxa. 

Mbi nonbixaAHCb npOBepnxb cnpaBeAAHBOcxb ypaBHenna ( 7 ) fies ncnoAbaoBanHa 
KaKoro-AH 60 snanenHa K 034 )(j)HU,HeHTa xypSyAenTHOcxH, a xoAbKO na ocHOBannH Aan- 
Hbix no HSMenennK) xeMnepaxypH hah babwhocxh. HeMcxBHxeAbHO, h 3 BbipaiKenuft ( 7 ) 
MOJKHO HCKAmHXb /Sj/D, HCHOAbsya SHaMCHHa xeMnepaxypbi hah BAawHocxH na npyxHX 
Bbicoxax. ToxAa peaAbnoe pacnpeAeACHHC xeMnepaxypbi hah BAa>KHOCTH aoa>kho ynos- 
AexBopaxb CAeAyiomeMy Bbipa>KeHHio: 


(7o- 72)]nJ -(7o- 7'3)ln (7'o - /'ol In ^ ( 7o - 7,) In 

fi £i £i_ 

— 73 To ~ 


( 8 ) 


AnaAorHHHOfe BbipajKeHHe mo>kho Hanncaxb h aah pacnpeACAeHHa babwhocxh. 

Ecah SKcnepHMeHxaAbHbie Aannwe SyAyx yAOBAeTBopaxb Bbipa>KeHHio (8), xo, CAe- 
AOBaxeAbHO, Ha noBepxHOcxH BbinoAHaexca ycAOBHe (3). 

Ha pHC. 1 H 2 AaHbi KoppeAauHOHHbie rpa(j3HKH aah BeAHHHn npaBOtt (a) h Ae- 
BOtt ( 6 ) HacxeK Bbipawenna (8), paccMHxaHUbie no oxAeAbHbiM HaSAiOAeHHHM khk xeM- 
nepaxypbi (pHC. 1), xan h BAaJKHOcxH (pHC. 2) na 03. KpacaBHua h LIkmahhckom 
BOAO xpaHHAHUie. CABAyex oxMexHXb, hxo nocKOAbKy b Bbipa>KeHHe (8) bxoahx pasnocxH 
Me>KAy paaHOCTHMH, xo, ohcbmaho, a-^ih pacnexoB CAeAyex BbiSHpaxb cAynaH SoAbuinx 
rpaAHCHXOB xeMnepaxypbi hah BAa>KHOCXH no Bbicoxe. B cbhbh c xeM nxo npvi HaSAio- 
AeHHHx Ha 03. KpacasHua rpaAHeHXbi BAancHocxH, a na Uhmahhckom BOAOxpaHHAHUie 
xpaAHeHXbi xeMnepaxypbi 6biAH neSoAbmuMH, aah BbinoAHHMocxH npHHHXoro ycAOBHH 
HcnoAbsoBaAocb pasAHHHoe KOAHnecxBO CAyqaeB. Ten ne Menee , coBnaACHHe npaeofl 
H AeBoS nacxeK BbipaxieHHH (8) CAeAyex npHSHaxb Aawe no oxAeAbHbiM HaSAioAennaM 
AOBOAbHO XOpOUIHM. Ho afiCOAIOXHbIM AaHHbIM BeAHMHHa OXHOLUeHHH, paccHHxaHHaH 
no xeMnepaxype, npaKXHnecKH ne oxAHqaexca ox ashhux, paccMHxaHHbix no BAawHOCxn, 
H B cpeAHBM paBHa 4,2 h 4,4 cooxBexcxBenno. 

npH BbinoAHeHHH xpexbefi cxcmw rpaHHHHbix ycAOBHft oOMena (BbipaweHHe 4) 
peaAbHd HafiAiOAaeMoe pacnpeAeAenne xeMnepaxypbi hah BAa>KHOcxH aoa>kho yAOBAC- 
xBopaxb CAeAyroiuHM cooxHoineHHHM: • , 

(To - 72) In ^ - ( 7o - 73) In J ( 7. - T,) In ^ - ( 7o - 7,) In | 

72 — 73 ^ ~ 7-2 — 7^ ““ ‘ • 
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AHaAOXHMHoe Bbipa}KeHHe . Mo>KHo HanHcaxb h aah BAamnocxH. B Bbipa>KeHHH (9) 
d ecxb xoAuiHHa AaMHHapHoro noACAoa. , llonbixKH onpeAeAHXb BeAHHHHy d h3 (9), 
X. e. TOAbKO no MaxepnaAaM naOAioAeHHfl hsa xeMnepaxypoft h BAantHOCXbK), He npH- 
BeAH K CKOAbKO-HHOyAb yAOBAeXBOpHXeAbHHM peayAbXaXHM. 9x0, nOBHAHMOMy, 06x>flC- 
HHexcH oneHb bucokhmh xpeOoBaHHHMH k tohhocxh HSMepeHHH pasHOCxefl xeMnepa- 
xypbl (BAaiKHOCTH), 4X0 cOyCAOBACHO cxpyK- 
xypoft (|)opMyAH (9). llocKOAbKy 3xa (JiopMyAa 
HBAflexcH npocxetluiefl (JiopMOfi, onHCUBaromeft 
ocodeHHOCTH xenAOoSMeHa b CAynae HaAHHHH 
AaMHHapHoro hoacaoh, xo oxcioah CACAyex 
BbIBOA 0 XOM, 4X0 B HaCTOHlUee BpeMH 04eHb 
xpyAHO onpeACAHTb BeAH4HHy napaMOApa d. 
rioaxoMy oSbiMHo HcnoAbsyiox HeKOxopue 3Ha- 
4eHH3 d, onpeACAHeMbie KOCeeHHbTM nyxcM, 
CACAyex OXMCXHXb, 4X0 npH HCnOAbBOBEHHH 
3Ha4eHHH = 1 MM HAOXO yAOBAeXBOpfleXCH 
SKcnepHMCHxaAbHoe pacnpCAeACHHe xeMnepa- 
xypbi H BAa>KHOCXH B03Ayxa HaA BOAOft. TaKHM 
oSpasoM, KaK cxeMa ( 2 ), xaK h ( 3 ) (npn yAan- 
HOM Bbl6ope BCAHHHHbl d) B nCpBOM npHdAH- 
H<eHHH Moryx yAOBAexBopHxeAbHO onHcaxb- 
Phc. 1. CBH 3b npaBoii II AeBOH nacTefl peaAbHO HadAiOAaeMoe pacnpcAeAeHHe xcMne- 
Bbipa>KeHHfl (8) AAH xeMnepaxypu. paxypbi. 

flpyxHe peayAbxaxbi noAyHaioxca, ecAH cxpoHXb npOBepKy b npeAnoAOJKCHHH H3Be- 
CTHoro K03(|34)HUHeHxa oOMena. ToxAa aah noxoKa BAaxH npn HcnoAbsoBaHHH xpex. 
yCAOBHft oSMCna Ha nosepxHOCXH noAynaioxcfl CAeAyiomne xpH BbipaweHHa; 


a 



2 ) E = 


.n 2^ ’ 

Z2 

felP %-Qz 




( 10 ) 

(11) 


3) E 


L *lP a . 


• (12) 


B BbipaweHHe (10) xapax- 
lepHCTHKH nOACTHAaiomeft no- 
BepxHOCTH HenocpeACTBeHHO He 
BXOAHX H, OneBHAHO, CKanOK 
xeMnepaxypbi hah BAa>KHOCXH 
6yAex BbipaxiaxbCfl xoabko 
KOCBCHHO nepea aHaneHHH rpa- 

AHCHTa H BeAHHHHbl k^. 
Ecah npHHaxb, HanpHMcp, 
^j = 0,05 M‘‘*/ceK., xo h3, 

( 10 ) H ( 11 ) AAH = l M, 
2,= 0 , 2 , 2:3 = 2 M H £) = 

= 0 , 2 - 10 ~"* M“/ceK. 



Phc. 2. Ceasb npaeOH h aeBoft HacTeft BbipaweHHH (8) 
AAH BAaWHOCXH. 


4o — ?3 
42 — 93 


(13). 
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Ho HafiifirofleHHfiM Ha 03. KpacaBHua h UHMaaHCKOM BOfloxpaHH/inme, b cpejtHCM 
. 'go;~ ^ 5 5 a Jo ~ I? = 5 , 2 . KaK bhaho, OTan>iHe (13) ot HaSJiioiiaeMbix aanHux 

92 — 93 : ’ ’ ^2—^3 

OHeHb doabuioe. 

OaHaKO noayHaeTCfl xopoiuee coanaacHHe c 3 KcnepHMeHTaabHbiMn aaHHbiMH aaa 
*^0 ~ njivi ~^ - p - , ecaH b noayHeHHOM na ocHOBaHHH (10) h (12) cooTHomeHHH 


HcnoabsoBaTb d = 10~'' m; npH stom — 5,3. 

CaeayeT saMexHTb, hto npH ci= 10“" m b (12) BTopoe caaraeiwoe BHaMenareaH ohchb 
M aao no cpaBHCHHio c nepBbiM, a Bbicoia, or KOTOpoft BbinoaHaexcH saKOH HSMeHCHHa 
CKopocTH Berpa naa Boaott (z), coenaaaeT no nopaany c d. CaeaOBaxeabHO, npH 
$HKCHpoBaHHOM BHaqeHHH cxeiwa c aaMHHapHbiM noacaoeM aymne onHCWBaer CKaaoK 
xeMnepaTypw Boanofl noBepxHOCTH. OanaKO npH 3 tom Bean^HHa d Hweex SHaqeHiie 
^ == lO-"^ M = 0,01 MM. 

OpHBeaeHHbie pesyabTaTbi eme He Moryr caywHXb KaKHM-aHOo aoKaBaxeabCTBOM 
peaabHOCTH aaMHHapHoro noacaoa. Hto Kacaerca onncaHHa HaOaioaaeMbix npo(J)Haefi 
MeTeppo/iorHMecKHX saeMCHTOB, to paccMOipeHHbie rpn cxeMbi Ooaee Han MeHee oan- 
HaKOBO onHCbiBaiOT hx. Ho aaa onHcaHna cnaHKa Ha noBepxnocTH npa HeHSMCHHOM 
BBeaeHHe aonoaHHTeabHoro napaMexpa d HMeer HeKOTOpue npeHMyuiecTBa. 

nAPAMETP lUEPOXOBATOCTH 


i|. B HacToamee speMa 0 napaMerpe uiepoxoBaTOCTH naa BoaHUMH noBepxHOCtaMH 

|l cyaHT raaBHbiM oOpasoM na ocHOBaHHH paOor CBepapyna [7] h H. H. KysbMHHa [8], 

HO, KaK HSBeCTHO, 9TH HCCaeaOBaHHa OTHOCHTCH K yCaOBHHM OKeaHHKeCKOH HaH MOp- 
CKoft nOBepxHOCTH. Ha ocHOBaHHH oOpaOoTKH aKcnepHMCHTaabHbix aaHHbix no pacnpe- 
aeaenHK) CKopocxH Bexpa, BbinoaHeHHOft CeepapynoM, a xaKwe Pocc6h h MoHxroMepH, 
CMHxaiox, Mxo, HaHHHaa co CKOpocxH Bexpa 6oaee 6 m/cck., Mopcxaa noBepxHOCXb 
Beaex ce6a kbk PHapoaHHaMHaecKH uiepoxoBaxaa, hmsh npH 3 xom BeaHHHHy napaMexpa 
uiepoxoBaxocxH 2 q = 0,6cm. H. H. KysbMHH no HaOatoaeHHaM, BbinoaHeHHbiM Ha Kac- 
HHflCKOM H BeaoM Mopax, noaymia SHaqeHHe Zo = 0,3 cm; BMecxe c xeM oh CHHxaex, 
Mxo sxa BeaHHHHa saBHCHx ox cKopocxH Bexpa. 

B onyOaHKOBaHHoft neaaBHO paOoxe A. H. BpacaaBCKoro h 3. A. BHKyaHHOfi [9] 
npHBeaeH oOoOmeHHbift MaxepHaa HaOaroaeHHfl naa CKOpocxbio Bexpa Ha paae orpanH- 
HCHHbix BoaoeMOB, Koxopbift noaxBep>Kaaex BUBoa H. O. KysbMHHa 0 BeanHHHe napa- 
Mexpa uiepoxoBaxocxH B 0,3 CM H Ha oxHocHxeabHO HeSoabiiJHX BoaoeMax. 

EcxecxBeHHO, mxo KoaHMecxBeHHaa xapaKxepHCXHKa napaMexpa mepoxoBaxocxH HMeex 
cymecxECHHOe anaMeKHe xax npn onpeaeaeHHH oxHOCHxeabHoro HBMeneHHa c BHCOxofi 
CKopocxH Bexpa, xan h npn pacMexax K03(|)(J)Hu,HeHxa oOMena. Tax, HanpHMep, ecaH 
HMeex nopaaoK 10“^ m, to npHpocx CKopocxH Bexpa Ha Bbicoxe 10 m oxhoch- 
xeabHO CKopocxH na Bbicoxe 1 m cocxaaHx oKoao 50% (npn oueHKax no xopoiuo 
BbirioaHfliomeMyca b npHpoae aorapH(|)MHMeckOMy aanoHy), xoraa kbk aaa BeaHMHHbi 
Ha nopnaoK Menbuie (2o = 10“^ m) axox npHpocx MeHbiue BnoaoBHHy, x. e. cocxaBaaex 
Bcero 257o- HpH pacnexe KoaiJiijDHUHeHxa xypSyaeHXHOCxH Ha ocHOBanwH noaysMnapH- 
MecKOfl xeopHH HBweHeHHe napaMexpa mepoxoBaxocxH Ha nopaaoK BeaHMHHu npHBoaHx 
K saMexHOMy HSMeHeHHio K03$4)HUHeHxa xypOyaeHXHOCxH. 

3xh oueHKH roBopsx o HeoSxoaHMOcxH aocxaxoMHO xoMHbix CBeaeHHft 0 BeaHMHHe 
napaMexpa mepoxoBaxocxH. B aaHHbift MOMeHx nac HHxepecyex sxa xapaKxepHCXHKa 
AJiH orpaHHMeHHbix BoaocMOB. OneBHaHO, aaa SearpaHHMHbix BOaHbix npocxpaHCXB h 
orpaHHMeHHbix BoaoeMOB aoaiKHbi 6bixb pasaHMinH b napaMexpe mepoxoBaxocxH, xax 
•KaK .„3aeMeHXbi mepoxoBaxocxH", Boanoft noBepxHocxH (Bbicoxa h aanna BoaHbi) 6yayx 
fi 9XHX cayMaax pasHue. 
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Ho aaHHbiM HamHX HSMepeHHfi pacnpeaeaeHHH CKopocxH sexpa na 03 . KpacasHua 
H UHMaflHCKOM BoaoxpaHHaHme BeaHMHHbi napaMexpa mepoxoBaxocxH noayMaioxca 
HHbiMH no cpaBHCHHio c oSmenpHHaxbiMH BeaHMHHaMH. Hmchho no 50 HSMepeHHSM 
cKopocxH Bexpa Ha U,HMaaHCKOM BoaoxpaHHaHme napaMexp mepoxoBaxocxH HMeex 
aeaHMHHy 10~^ — lO"®, a no 60 HSMepeHHHM na 03 . KpacaBHua — 10~^ — 10~'’ m. Cae- 
aoBaxeabHO, na BoaoeMax HMeex Mecxo OMenb caaOoe HSMencHHe cKOpocxH Bexpa 
no Bbicoxe b npHBoanoM caoe, mxo onpeaeaaexca xapaaxepoM noacxnaaiomefi noBepx- 
hocxh. 

rioayMeHHbie BeaHMHHbi na ana nopaaKa oxaHMaioxca ox HcnoabsyeMbi# oSbiMHO aaa 
pacMexoB. Tax KaK pacnpeaeaeHHe CKOpocxH Bexpa HSMepaaocb HaMH b mhcxhx ycao- 
BHax BoaHofl noBepxHOCXH, MOKHO noaaraxb, mxo peaabHOMy pacnpeaeaeHHio CKopocxH. 
Bexpa oxBCMaex hmchho xaKaa seaHMHHa napaMexpa mepoxoBaxocxH. Ona noaxBep- 
JKaaexca h naOaioaeHHaMH ancneamm oxaeaa cJihshkh npHaeMHoro caoa b 1946 r. 
Ha 4 >hhckom sajiHBe, rae SHaMenne napaMexpa mepoxoBaxocxH Zg = 10-“ m, a no 
HaSaioaeHHaM <l>paHCHaaa [10] na 03 . riya-apBH Zg=l0-^ m. Cneayez saMexHXb, mxo 
no xeM cpeaHHM aannuM pacnpeaeaenna Bexpa, Koxopwe npHseaenbi b Monorpa- 
(|)HH [9], Zg noayMaexca TaK}Ke paBHbiM 10-‘ m, KpoMe Bece.noBCKoro BoaoxpaHHanma, 
xoraa KaK b yKasaHHoR paOoxe npHBoaHxca Be/iHMHHa 10-^ m. OMeBHaHO, 3xo oO-bac- 
Haexca. pasaHMHbiM noaxoaoM k ocpeaHCHHio ncxoaHbix aanHbix. 

rioayMeHHbie naMH aaHHue, noaxBep>KaaeMbie panee onyOaHKoeaHHbiMH CBeaeHHHMH, 
nOKaauBaiox, mxo aaa orpaHHMeHHbix BOaoeMOB napaMexp mepoxoBaxocxH HMeex nopa- 
aoK aecaxbix Han aaace coxbix aoaeft MHaaHMexpa, yMeHbuiaacb no cpaBHennio c ay- 
roBoK noBepXHOCXbio b coxhh pas. Ecan CMUxaxb, mxo saKOHbi xypOyaeHXHOro ooMena 
Haa noBepxHOCXbio cymn h naa BoaHoft noBepxHOCxbio He oxaHMaioxca, xo na ocho- 
BaHHH noaysMnHpHMecKOft xeopHH xypOyaeHXHOCXn npn pasHOBecHbix ycaoBHax ko3c}:- 
ct^HUHeHT xypOyaeHXHOCXH na Bbicoxe 1 m npH CKopocxH Bexpa b 1 m/cck. aoawen 

cocxaBaaxb — ^0,015 m, t. e. 6bixb npHMepno b 3 pasa Meubme, mcm aaa ayra 

u, 

Ha cyme. 

OUEHKA KOa<I>9>HU,HEHTA XypByJIEHTHOCTH HA OCHOBAHHH JlAHHblX 
0 TPAHC4)OPMAH,HH BOS/iyiUHblX MACC 


Aaa xpaHciJiopMauHH BOsaymHbix Macc npH nepexoae ox noBepxHOcxH c oaHHMH 
cBoflcxBaMH k noBepxHOCxH c apyrHMH CBoHcxBaMH H3BecxHO pemeHHe [11], Koxopoe 
a.'ia HSMeHeHHH xeMnepaxypu HMeex caeayioiuHtt BHa: 

3aecb r — xeMnepaxypa Bosayxa nocae xpaHc4)opMauHH naa noBepxHOCxbio, HMeio- 
meft xeMnepax3'py Tg, T' — HaMaabHaa xeMnepaxypa, P == , raes=— — no- 

Kasaxeab cxeneHH b cxeneHHOM aaKone aaa HSMenenHa Bexpa, L — BeaHMHHa, saBHCa- 
maa ox CKOpocxH Bexpa, paccxoanna ox rpaHHUbi asyx . noBepxHocxeft x, a xaKixe ox 
HHxeHCHBHOCxH xypOyaeHXHOxo oOMena 



. 2(1 — 2/;)2z,' -2^ 


BbiMHcaaexca no xaSaHuaM E. E. CayuKoro. Aaa HSMeHenHa Baa>K- 

HocxH Boaayxa HMeex Mecxo Bbipa>KeHHe anaaoxHMHoe (15). 

Ms Bcero BbimecKaaaHHoro caeayex, mxo no (15) mojkho oneHHXb HHxencHBHOCxb 
Typ6yaeHXHoro oOMena, ecan HSBecxHo, nacKoabKO HSMeHHaacb xeMnepaxypa Han naaiK- 
Hocxb BOsayxa npn nepexoae c oanofi noacxnaaiomeR noBepxHOCXH na apyryio. . 

no sKcnepHMeHxaabHOMy Maxepnaay, npHseaeHHOMy b [9], a xaK>Ke no aaHHUM, 
noayMeHHbiM b aexHHX paOoxax TEO 1954 r., na 03. KpacaBHua h UHMaaHCKOM Boab- 
xpaHHanme noayMeHW caeayroiune snaMeHHa ~ aaa pasaHMHux BoaoeMOB na ocho- 
BaHHH BbipaiKeHHH (15) (xa6a. 1). 
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Ta6;inua 1 



HaHMeHOBaHHe BoaoeMa 


Ho H3MeHeHHIO 

Baa>KHOCTH 

no 

HSMeiienHK) xeMnepaxyphi 

«i 


7-0 

eo 

e 


*i/«i 

«1 


^0 

'^x 

r 

k^|u^ 

Pbi6MHCKoe BoaoxpaHH- 











1 



airme 

445 

37,2 

17,6 

20,2 

14,2 

12,6 

0,001 

326 

33,1 

17,5 

14.9 

13,2 

0,013 









57 

24,5 

19,1 

19,9 

21,7 

0,065 

Bece;iOBCKoe BO^JioxpanH- 



■ 











jiHme . . . 

193 

2,6 

19,5 

23,1 

13,3 

11,8 

0,001 

159 

2,9 

19,5 

16,0 

15,2 

0,008 









168 

2,8 

19,4 

21,7 

23.0 

0,090 

HM-. JleHHHa 

43 

0,3 

20,2 

23,7 

12,3 

11,9 

0,007 

— 

_ 

— 

— 

— 

— 

03. Apraaiu ; 

3 

3,3 

20,8 

24,6 

16,1 

15,0 

0,00 

10 

1,8 

20,3 

22,7 

24,5 

0,3 

03. BaaaaHCKOe .... 

53 

2,0 

16,6 

18,9 

13,6 

13,1 

0,005 

— 

— 

— - 

— 

— 

— 

03. KpacaBHua ..... 

37 

1,0 

8,0, 

11,1 

9,3 

9,5 

0,008 

— 

— 

— 

— 

— 

— 

UHMaHHCKoe Boaoxpami- 














. anme, 1954 r. '. . . . 

63 

20 

26,1 

34.0 

18,3 

17,0 

0,00 

63 

20 

26,1 

26,8 

26,9 

0,0003 

03. KpacaBHiia, 1954 r. . 

1 

1 

8,4 

11,1 

9.3 

9,5 

0,008 

37 

1 

8,4 

11 >6 

12,6 

0,024 


B Ta6;i. 1 JC — paccTOHHue b km, /Zj — hhc^io c;iy4aeB, bxob,5iiuhx b ocpejincHHe. 

HeCMOTpfl Ha HBMCHMHBOGTb BeJIHHHH — - HO paSZlHHHblM BOAOeMaM (mTO HaSJlIO- 

... . «] 

flaeTca npH HesHaHHTezibHbix KOHTpacTax TeMneparypu hjih B;ia>KHOc™ na cyme h 
HajI BOflOeMOM), BHaHCHHe 9THX Be^BHH OrpaHHBeHHblX BOflOeMOB HMeeT nOpaflOK 

coTofl, T. e. -^^0,01 M, SaMCTHbie pasjiHHHa K034)t})Hii,neHTa TypSyzieHTHOCXH hjih 
nepeHoca xenaa hjih BuarH Ha ocHOBaHHH npwBeAeHHbix AaHHbix He yaajiocb oSnapy- 
IKHTb. OaeBHflHO, BeaHHHHbl K09(|)4)HUHeHTa TypSyJieHTHOCTH no aaHHblM Tpanc(^op- 
ManHH BOBAyuiHbix wacc MOJKHO HecKO/ibKO yTOHHHTb, yMHTbiBaa ropHBOHiaabHbie rpa- 
HHeiiTbi TeMnepaxypbi bouhoK noBepxHOCTH h ncnoJibsya oS-beKTHBHbie KpHxepHH hjih 
oueHKH SKcnepHMeHTanbHoro MaTepwajia h apyrHe cJiaKTOpbi. Sra paSoxa naMH Sy^ex 
BbinoaHCHa b flanbHeHmeM. 
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JI. B. HECHHA 


O PACMETE TEnJIOOBMEHA B BOilOEMAX 

MexaHHBM pacnpocxpaHeHHB xenna b Bone cymecxBeHHUM oSpaaoM oxaHnaexcH 
ox MexaHHSMa pacnpocxpanenHs xen.xa b noMse. EcaH b hombc xen.no pacnpocxpa- 
HJiexcH Snaronapa MoneKynapnoll xen.(ionpoBOflHocxH, xo npH pacnpocxpaneHHH xen/ia 
B Boae MOJiei<yjiHpHafi xennonpOBOAHOcxb Hrpaex HesnaHHxenbHyio pojib. Ecjih 6bi 
xen/io B BOfle nepeflaBa.nocb .XHUib c noMombio MOJiei<y.nHpHofi xen.nonpoBO/tHOCXH, 
xo cyxoHHbie KoneSaHHH xeMnepaxypbi pacnpocxpaHH^HCb 6bi ao rJiy6HHbi Menee 1 m. 
OitHaKO cyxoHHbie HaMeHCHHA xeMnepaxypbi hmciox Mecxo ho r.ay(iHHbi HecKonbKHX 
MexpoB, a HHorna h neCKoabKHX jxecaxKOB MexpoB. OcHOBHyio poab b pacnpocxpane- 
HHH xenna b boahux SacceftHax Hxpaex xypSyaenxHoe nepeMeumsaHHe. KpoMe xoro, 
Ha xennoBoe cocxoaHHe bohu cymecxBeHHoe BaHSHHe OKasbiBaex npoHUKaiomaH b boav 
paflHauHa. 

BoJibmyio pOJib b cjiopMHpoBaHHH xeMnepaxypbi Boau Hrpaex nepepacnpeaejieHHe 
xenjia b BoaoeMe. 

YpaBHeHHe xen/ioBoro 6anaHca hhh boahoH nOBepxnocxH BbipaMcaexca c.neayiomHM 
oSpaaoM: 

( 1 ) 

Pie — panHauHOHHbiM 6aaaHC, P — xyp6yaeHXHbiii xenaooSMeH c BOsayxoM, LE — 
saxpaxa xenaa Ha HcnapeHHe, B — xenaooSweH b Bojxe. 

JXj\h CesaeflocxaBHoro nepHoaa roaa nexBepxbiH naen ypaBHeHHH xenaoBoro SaaaHca 
B pasBepHyxoM BHae moikho sanHcaxb 

B = B' Q„-\- Qy, (2) 

rae B' — HSMeHeHHe xenaocoaepwanHa Boau, — aaBeaxHEUbifl npHxoK xenaa 
sa CMCT xeHeHHft, Qp — xenaoo6MeH c rpynxoM. 

BeaHHHHa B Mowex 6bixb sanHcana h b apyrofi ^’opMe. Ecan npeanoaowHXb, hxo 
xenaoofiMeH b Boae oSycaoBaeH xoabKO BepxHKaabHbiM nepeMemHBaHHeM, xo xyp6y- 
acHTHbift nepeHOC xenaa b Boae Mowex fiuxb onncan xeM >Ke ypaBHenneM, hxo h nepe- 
Hoc xenaa xenaonpoBoaHOCXbio, 

Toraa fi = — saecb yia'e ne Kosi^cliHUHeHX xenaonposoaHOCXH, a Koaiji- 

tJiHUHeHX xypSyaenxHoro odMena b Boae. B Hacxoamee speMa Hex HaaeiKHOro Mexoaa 
onpeaieaeHHH K03$45HUHeHxa oSMena b Boae, HecMOxpa Ha to hto sxoMy Bonpocy 
nocBaiucH paa pa6ox. Taa, nanpHMep, b padoxe 3. C. HeaHOBotl [1] noayneHO cae- 
ayiomee pacnpeaeaenne K03(|)({)HUHeHTa odMena c raySHHofl: 

^ =10 CM ^^ = 11,5 CM*/ceK. 

2 = 20 CM ^^=22,5 CM^/ceK. 

B paSoxe A. A. J],MHxpHeBa [2] aaexca Mexoa pacnexa K03(|)(j)HUHeHTa oOMena 
no H3BecTHOMy xenaocoaepiKaHHK) caoa h h BeannHHaM paaHauHH na raySHHe h. 
0,j,HaKO 3XOX Mexoa CBasan c Soabmofl norpeuiHocxbio b cbh3h c HcnoabsoBaHHeM 
pasHOCxeft xeMnepaxyp BbicoKoro nopaaKa, Koxopbie b Hacxoamee BpeMa onpeaeaaiOTCH 
CO BHaHHxeabHbiMH norpeiHHOcxaMH. 
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B HCKOTopbix c^iynaHX, Korfla mo5kho no;io>KHTb Q^ = Qr — ^, B = B , T&ano- 
o6MeH paseH hsmchchhio Ten;iocojiep>KaHH5i, a/in onpeae/ieHHfl Koxoporo hcooxoahmo 
HMCT b ;iHmb ^pacnpexie«eHne xeMneparypu boau no rjiydHHe h no BpewenH. 

npH HCCJieflOBaHHH Ten;ioo6MeHa b Boae naMH aHa/iHSHpoBaaca Maiepnaa, othoch- 
iubHcb k flByM BOfloeMBM: 03. KpacaBHua (JleHHHrpaflCKaa o6;iacTb) h UnMJiHHCKoe 
BOflOxpaHn;iHme. Ha os. KpacaBHua HaSjiioAeHHa aa TeMnepaxypoft boabi BeAyxca 
coxpyAHHKaMH osepHOfi cxaHUHH rnApoAorimecKoro Hncxnxyxa b xeneHne Bcero nepnOAa, 
KOPAa oaepo cboooaho ox AbAa. Teianepaxypa boah HBwepiiexcn xepMOMexpaMH conpo- 
xHBAeHHH B 8 H 20 Hac. AO PAyOHHbi 15— 17 M Hepes KaJKAbift Mexp. HaMH Baaxbi 
H noABeprnyxbi aHaAHsy MaxepwaAH HaOnioAeHHfS sa xeMnepaxypofi boabi Ha 03. Kpa- 
caBHua 33 5 M.ecHueB 1954 r., c Maa no ceHxfl6pb BKAiOMHxeAbHO, 





Ayxa 33 cwex xypOyAeaxHoro xenAocSMena, xaK khk hombio HaA oaepoM HaSAioASAHCb 
AOBOAbHO PAySoKHc HHBepCHH. KpoMB xopo, Ha noBepxHOCxH BOAbi Moraa HMexb Mecxo 
KOHACHcauHa. B nocAeAyiouiHe Mecaubi H.aSAioAaexcH MCHce HHxeHCHBHOe HarpeBaHHe 
BOAfai AHCM H Hapacxaiomee no hhachcmbhocxh oxaajKAeHHe Hoabio. B ceHxaOpe HadAio- 


G 



it 


Aaexca yace BbixoAa>KHBaHHe BOAoeMa. Ha xa6A. 1 moikho cAeAaxb bbiboa, hxo b xe- 
aeHHe Bcero Aeia AHesHOtt noxoK b BOAy cpaBHHxeAbHO bbahk. 

BAaroAapa HHxencHBHOMy xypSyAenxHOMy nepeMeuiHBaHHio b boac h Hounaa oxAUHa 
xenAa boao3 aHauHxeAbHO npeBHUiaex xeHAOOxAaay noHBU b axo Hce BpeMa. 


Phc. 1. npo4)HJiH xeMnepaxypH boabi no cpeAHexMecaanbiM AaHHUM. 

Ha pHC. 1 no.viemeHbi npo(J)HAH xeianepaxypH boabi b 8 uac. (7) h 20 uac. (2) 
33 5 MecaueB no cpeAHeMecaanbiM AaHHbiM. Ho oxhm AannuM mojkho paccHHXbiBaxb 
cpeAHCAHeBHOft H cpcAHHil 3 a Houb noxoKH xenAa, CBasaHHbie c xypOyAeHXHbiM xenAo- 
oOMeHOM b BOAe, Koxopue npuBeAenbi b xa6A. 1 b kba/cm^ mhh. 

_ cpeAHecyxouHaa , BeAHUHna xenAooSMCHa, paccuHxaHHaa no pacnpeACAenHio 
xeMnepaxypbi b boac b nepBbift h nocAeAHHll ahh Mecaua, 5, -- cpeAHCAHeBHaa BeAn- 

T a 6 A H u a 1 


Mecau 


B 2 

^3 

B 4 

V 

0,25 

0.43 

0,41 

0,14 

VI 

0,09 

0,26 

0,20 

-0,14 

VII 

0,02 

0,40 

0,32 

-0,29 

Vlll 

0,01 

0.38 

0,34 

-0,30 

IX 

-0,11 

-0,01 

0,07 

-0,26 


HHHa xenAOpOMeua, paccHHxaHHaa no cpeAHCMecaHHbiM xennepaxypaM boabi; B^ — 
cpeAHeAHeBHaa BeAHUHHa xenAooOMeHa b boac, noAyneHHaa no pacuexaM aa KaiKABifl 
AeuB Mecaua; ^4 — cpeAHaa aa homb BeAHUHHa xenAOoOweHa, noAyaeHHaa no pacaexaM 
3a Ka>KAyio hohb Mecaua. 

OxKAOHeHHH BeJiHUHH uoxoKOB xeuAB B oxAeABHBie AHH OX cpcAHeMecaHHoro 3 Ha- 
HCHHa npeACxaBAeuBi ua pnc. 2 (AHHHefl o 6 o 3 HaMeHbi cpeAHHe sHaMeHHa). Ha xaOA. 1 
BHAHO uxo B Mae npOHCxoAHX CHABHoe nporpeBaHHe boabi. noAOWHxeABHbifl noxoK 
B BOAy HOMBIO oO-bacHHexca. BepoaxHO, npHXOKOM xenAa k boahoH noBepxHOCXH h 3 bo 3 - 
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Ha Uhmjihhckom BOfloxpaHH;iHiii,e TeMnepaxypa boabi H 3Mepfl;iacb oKeAHeBHO 5 paa 
B flenb, a HHoraa Mepea Ka)Kflbie 2 naca cpohhbimh TepMOMexpaMH c yBe;iHqeHHOft 
-HHepUHefl. 

TeMnepaxypa noBepxHocxH boau HSMepajacb poannKOBbiM xepMOMexpoM. HaMepeHna 
xeMnepaxypbi upoBOflHJiHCb npeHMymecxBenHO c mocxkob, x. e. b 10—15 m ox 6epera 

MO r;iy6HHbi 3 m, a xaK>Ke c 
K r: ;iOflKn (500 m ox fiepera) ao 

_ C5, ^ ' MySHHbi 4 M. ripH cpaBHe- 

‘ cl HHH xeMnepaxyp boabi y mo- 

ssA s cxKOB H B 500 M OX 6epera 

oKaaajiocb, axo paajiHHHH 
\ \ N. a j B xeMnepaxypax Moryx mo- 

I CTHraxb 1°. Shbk paanocxH 
'I u Mowex 6bixb paaaH^HbiM. OpH 
g| Bexpe c 6epera 6o;iee 5 m/cck. 

S S xeMnepaxypa boah y depera 

^ !o § HH>i<e, qeM b MOpe; npn 

S I MCHbuiefl cKopocxH Bexpa h 
'(! npH Bexpe c Mopa xeMnepa- 
xypa y depera Bbuue, hbm 
^ " B Mope. 9x0 odXjacHaexca 


--N -3^ KpoMe xoro, npoBOAH.iHCb 

^ I HeMHoroaHCAeHHbie HaOaioAe- 
g.'l HHa aa xeMnepaxypofl boau 
c ^ c Kaiepa c noMombio 6axo- 
g ° Mexpa. Ha pnc. 3 aan cyxoa- 
. ^ . .f - ^ s I HbiK xofl xeMnepaxypbi boabi 

\ ^ ^ s g Ha pasHbix raySHHax no na- 

/ \ ^ o' 2 SaioAeHHbiM c MOCXKOB aa 

I \ n & j 21/VII, B AeHb CO c.aadbiM 

\ N \ ” " S; s ''o BexpoM. Ha tom >Ke pHcynxe 

^ Si noMeiueHbi npo^iHaH xeMoe- 

^ "" Si paTypbi BOAbi. MaKCHMa.ibHaa 

\ i - §! o ^ xeMnepaxypa noBepxHocxHoro 

i "I OTMenaexca b Ip — 

; * ■ =*5 §. 2 16 aac. 

H J Ha rjiySuHe 2,5 m cy- 
n.' ' S"^- TOMHaa aMO.iHxyAa xeMnepa- 

^j* _ Is xypbi Bcero ;iHUJb 0 , 5 °. OAHa- 

1 • * = KO 9X0 BMeex Mecxo xoabko 

II'. I - CN, o t npH Maabix CKopocxax Bexpa, 

KorAa Hex BOAneHHa HAH oho 
Y ’• I ■ ^ 3 i CAaOoe. Bo speMH HauieR 

J ;• 5 9KCneAHUHH XaKHX AHeft c 

"» 7 T ^ ^ yciaHOBHBuiHMca xenaoBbiM 

■ ^ i ^ ^ peiKHMOM BOAbi dblAO OHeHb 

^ c. f\ / !■ I i i * “ Maao, xaK kbk Becb SKcne- 

<= -j 1 \ I' I ( Co y AHUHOHHblJ! nepHOA HadAK)- 

^ Aaaacb peaKO BbipaHceHHaa ne- 

cxauHOHapHOCXb noroAHbix 

7CA0BHft. npH Bexpe doAee 5 M/ceK. HadaiOAaAOCb pacnpeAeaenHe xeMnepa- 
xypbi no rnydHHe, oxAHHHoe ox pacnpeAeaenHa xeMnepaxypbi, noMemeHHOro 

Ha pHC. 3. PHcyHOK 4 HAAiocxpHpyex pacnpeAeacHHe xeMnepaxypbi no ray- 
■dHHe npH cpeAHeft CKopocxH Bexpa 6,6 M/cex. aa 6, 9, 12, 15 h 18 qac. 

B 9T0M CAyqae AHeBHue aMnaHxyAbi xeMnepaxypbi Ha noBepxHOCxn h na ray- 


dHHe 3 M paBHbi. Ha puc. 5 ripHBCAeH xoa xeMnepaxypbi noaepxHOCxH boabi aa 9Kcne- 
ahahohhhH nepHOA. FlyHKXHpoM Hanecena cpeAHecyxoMnaa xeMnepaxypa. Ma rpa4)HKa 
bhaho, nacKOAbKO HecxauHOHapeH dbia xeMnepaxypHbitl pe>KHM BOAoeMa bo BpeMsi 
9KcneAHUHH. ripH xaKOM xeMnepaxypHOM pe>KHMe paccnHxbiBaxb xenaoodMCH b boac 
no xenaocoAepjKaHHK) caofl aa KopoxKwe npoMex<yxKH 
BpeMCHH Heaban, xaK xaK Ha tJiopMHpoBaHHe xeMnepaxypbi 

B (jiHKCHpOBaHHOfl XOHKe B KaXCAblK MOMBHX BpeMCHH OKH- q 6 9 <2 iS ^8 

abiBaex BAHaHHe HecKoabKO (|)aKxopoB (xypdyaenxHbifl npH- j i ij 

XOK xenaa, aABeKXHBHbiil npnxoK xenaa, npOHHKaiomafl | \ | j'' 


coAHenHan paAHauHsi, xenaoodMeH c rpynxoM, cronHO- 
HaroHHbie HBaeHHH h x. n.), Koxopwe He yqHXbiBaioxcn 
npocxefluieii cJiopMyaofl 5 = 5' . 

HaiuH nonbiTKH paccMHxaxb xenaoBbie hoxokh B aa 
npoMewyxKH BpeMCHH b 2 qaca npHBeaii k peayabxaxaM, 
opeACxaBaeHHbiM na pHC. 6, Ha 9xom xie pHCyHKe aah 
cpaiiHeHHfi npHBeAeiibi BeaHHHHbi paAHauHOHHoro OaaaHca. 
noayneHHbie naMH xahhm odpaaoM xenaoBbie ooxokh b 
BOAy HMeiox, noBHAHMOMy, cao)KHyio npHpoAy h Maao 
cooxBexcxsyiox BeaHHHHaM paAHauHOHHoro daaaHca. 9xo 
M0>Kex o6x>acHHXbCH BAHHHHeM aABCKXHBHoro nepeHoca xe- 
naa. Mbi nonbixaAHDb ynecxb aABeKXHBHbifl npwxoK xenaa 
caeAyioiJUHM oOpaaoM. TenaoodMeH b boac aa nppMeiKyxoK 
BpeMCHH t c yqexoM aAeeKXHBHoro Haena sbipasHTcn cae- 
AyioiHeH cjjopMyaofl: 

t H H 

B=~u J dt j ^dz-i- j {T-T,)dz, 

0 0 0 

4X0 npH6aH>KeHH0 mo>kho nepenncaxb 

H 

+ j {T-T,)d 



i-W 5-W/ . iS-Vn 20-Vll ,25^111 


Phc. 5. MsMeHeHHe xeMnepaxypbi noeepxHOCXH boabi aa SKcneAHAHOHUMH nepHoa 
(n\'HKTiip —cpeaHecyxoBHaH xeMnepaxypa). 

rae n— CKopocxb xeqeHHfl, Koxopaa dbi.xa npHHHxa pasHOfl tt = 0,02 U2- — cko- 

pocxb Bexpa Ha Bbicoxe 2 m. • 

rio 3xoft $opMyae BeaHHHHbi aABeKXHBHoro noxoKa xenaa, noayqHAHCb cpaBHHMbi.MH 
c xenaoBbiMH noxoKaMH b BOAy, noayneHHbiMH no H3MeHeHHio xenaocoAepiKaHHa caoh 

3 Xpyibi rro, Bun. 59 (121) ' 





Phc. 4. flpo^in.xH xeMiiepaxypai 

BOAU B aeHb CO CKOpOCXbK) 

Bexpa 6oabUje 6 m/cck. 17/VI[. 



BOflbi. CjieAyer oSpaTHTb BHHMaHHe na to, hto tskhm oSpasoM ropH30HTa;ibHbifi nepe- 
Hoc TenJia mojkho CHHiarb ;iHuub b c^iynae, Koraa rpaavieHT TeMnepaxypu Hanpasaen 
no TencHHio. B UnMnancKOM we BoaoxpaHnaHme HanpasaeHHoro reneHna ner, a yan- 
TbiBaTb Tenno, npHHocHMoe k 4)HKCHpoBaHHOfl TOHKe aa caex ropHaoHxajibHoro nepe- 
MeiuHBaHMa cjiocb Boabi xaKHM oSpaaoM, kek noKasann pacaexbi, neabaa. 

ynnxbiBaa, uxo U,HM;iaHCKoe BOAOxpaHHnHme b wecxe nauiHx naSAioAeHHfi nweno 
neSoAbiuyio rnySnHy (okoao 3 m), hbo^xoahmo 6ano oueHHXb xenno, yxOAamee 
B rpynx BoaoeMa, x. e. onpeaenHXb BejiHanny Qr . BbinoaneHO sxo 6biao asyMa 
cnocoSaMH. 

1 . y Sepera b rpynx noA boaoR Sbiah nocxaBAeHbi ABa casHHOBCKne xepMOMexpa 
na raySHHbi 2 n 6 cm. Ilo bxhm xepMOMexpaM oxcHHXbiBanacb xeMiiepaxypa b xeMeHne 
cyxoK aepes KawAwe 2 naca. SaxeM no xennocoAepwaHHio rpynxa 6bin onpeAenen 


B.ff 



\ 

\ 


Phc. 6. TeMooGueH b boac h paAnauHOHHbift 6ajianc aa 21/VIl (a) 
H 23/VH (6) 1954 r. 

1 — paaHauHOHHHft 6aaaHC, 2 — Tenaoo6MeH b B04e. 


xenAOBOti noxoK, Koxopbit OKasaaca paanbiM 0,01 Kaa/cM- mhh, TenaonpoBOAHOcxb 
rpyHxa Suna npHHaxa paBHOfl 0,5. 

2. Tenno, yxoAamee b rpynx, paccMHTbiBanocb no 45opMyAe F. X. UefiraHa [3] 
no HBBecTHOMy pacnpeAeaeHHK) xeMnepaxypu co spcMeneM y Ana, npeAnoaaraa, mto 
nepBOHanaAbHoe pacnpeAenenHe xeMnepaxypu b rpyHxe nsoxepMHHecKoe. PaccnHxaHHue 
naMH xenaoBue noxoKH b rpyHX sa 2 aha h 2 hohh paBHHAHCb 0,01—0,03 Kaa/cM^MHH. 
Ko3(|)4)HUHeHT xeMnepaxyponpoBOAHOCTH npn pacnexe Sun npnHnx paenuM 0,0104 
CM^/ceK. [4]. 

BeAHMHHbi paccHHxaHHbix HaMH xenAOBux noTOKOB B rpynx BOAoeMa coBnaAatox 
no nopflAKy c panee onySAHKOBannuMH ashhumh. B pa6ote H. H. KopuxHHKOBOfi [5] 
npHBOAHXca roAOBoH xoA xennooSMeHa c rpynxoM AAa pasHux TAyfinH. MaKCHMaAbnaa 
BeAHMHHa xenAOoSMena c rpyaxoM na rAySnne .10 m npnxoAHxca na aBr\'Cx h paB- 
naexca 1,5-10“^ Kafl/cM^ ceK. 

B paCoxe BpacnaBCKoro b BwHyAHHOfl [4] xen-ioo^Men c rpyHxoM na lunpoxe 
5Q® AAa BOAoeMa rAygKKa^ 5 m b nioAe papen 0,0.17 KaA/CM^ mhh. Takhm ofipaaoM, 
BeaHMBHa TejiAQBoro noxoKa b rpynx MaAa n eio mowhq npeneOpenb npH paenexe 
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TenAooBMena b boac. OKasaaocb xaKwe, hxo mowho npeneOpenb a ropnaoHxaAbnoft 
aABeKUHefl [Q^ b ypaBnennH (2)] aab ycAOBwH UnwAancKoro BOAPxpanHAHiua, ecAH 
yBeAHAHTb HHieppaA Bp^weHH, A^'is Koxoporo pacc4HT|jiBaexca xeiiAopoMeH b boap. 

BeAHnHHbi xenAPRbix hotokob b BpAy na Ubmahhckom BOAPxpannAHWe, paccan- 
xannue aa HHxepBaAu BpeMenn 1, 2, 3 n 5 eyxoK np cpeAHCAHeBnuM xennepaxypaM, 
nPMemenu na pnc. 7. Ha pneynna bhahp, hto c yBeAnneHHeM nnxepBaAa BpeMenn 
BeAHMHpa TenAopOMena yMeHbuiaexea. PaccHHxaHnaa naMH BeAHaHna xenAPPOMena b BOAe 
sa Mecau cpcxaBAaex Bcerp 0,007 KaA/cM’”* mhh. CpeAneMecaHHaa BeAHnuna xenao- 
oSMena b boab ne pSpamaexca b nyAb, ho pna AOCxaxoHHP Mana. CpeAHecyTOHnaB 
BeAHHHHa xenAPoSMeHa b boab aa SKcneAHunpuHbifl nepHOA HepeAKO 6biAa oxpHua- 


0,3\- 



10 VII 20 VII 30 vn 


Phc. 7 . BeAHmiHfai TenjiOBux hotokob b boay na U,hmahhckom BOAOxpaHHAHuie, 
paccHiiTaHHbie aa paaaHHHue HHiepsaAbi BpeMBHH. 

xeAbHPft, nxp oO-bacHaercH PCoSeHHOCxaMH nprPAHoro pewHMa b niOAe 1954 r. Opa- 
CBHxaHHoe npoueHXHPe copXHOuieHne xenaa, HAymerp na HarpeBaHHe bpau sa 3, 5, 
10, 15 cyxPK H 3a secb cpoK HaSAioAenna (px paAHaunpHHPro Oananca), npeACxaBAaex 
CAeA\'io[AHe BeAHHHHbi: 


3 CVTOK 12 o/o 

5 ■ . . 12 , 

10 ........... 6 „ 

15 . . 2 . 

24 , ......... 2 „ 


H3 BbimecKaaaHHPro mpwho CAeAaxb CAeAyromne bubpau: 

1. npn pacnexe xenAPoSMena b boac Aawe aab mcakpsoahux boaobmpb xenao- 
o6MeH BPAU c rpyHxoM mpwho b nepsPM npHOaHwenHH He yaHXUBaxb. 

2. PaccwHxaxb xenAPP6MeH b boab aa KoppxKHe nppMewyxKH BpeMCHH (cyxKH h 
MCH buie) xoAbkp no HSMeHeHHio xenaocoAepwaHHa boaw aab mCakoboahux BOAoeMOB 
(HanpHMep, UHMAHHCKoe BOAOxpaHHAHine c raySHHOft 5 — 10 m) He BcerAa bobmowho. 

3. C yBCAHneHMeM HHxepBaaa BpeMenH, aah KOxoporo paccHHXUBaerca xenao- 
oOmbh, BeAHHHHa xenAOo6MeHa yMenbiuaerca. 

4. JHaa UnMAHHCKoro BOAOxpaHHAHma aa 3 cyxoK h doabiue b Hioae ; Mecaue 
Ha HarpeBaHHe boau aarpaHHBaexca okoao 12% xenaa ox paAHauHOHHoro OaaaHca. 
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HECMHA 


O BJIMJIHMM CTPATM<DMKAUMM TEMHEPATyPhl HA TEn,nOOBMEH 
B Bom 

B HacTOJimee BpeMa HBMepeHHa xeMnepaxypbi BOAoeMOB no r;iy6HHe iieMHoroHHC- 
.iieHHbi, Aa H HMeiomnecn MaTepHaJibi ne hbahioxch nacTO AOCxaroMHO naAesKHUMH. 
3x0 oS-bflCHaexca tbm, mto cymecxByiomHe MeroAbi H3MepeHna xcMnepaxypu boau 
H a PAySHHax eiue AOCxaxoHHo caowhu h ne BcerAa Aaror HaAewHbie pesyAbxaxbi. 
rioaxoMy saKOHOMepHOCTH TenAoo6MeHa b BOAe Majio HCcaeAOBaHbi. Hacxoamaa cxaxba 
nocBamena HCCAeAOBaHHK) HeKOxopbix ocodeHHOcxefl TenAOoSweHa b boac Ha Maxe- 
pnajiax HafiAiOAeHHft aa pacnpeAeaeHHeM TewnepaxypH boau b 5 BOAoewax, pacnoao- 
/KeHHbix Ha EBponedCKOti xeppHxopHH Coiosa CCP (03. KpacaBHua, BOAOxpaHHAHiue 
HM. JleHHHa, UHMABHCKoe B0AOxpaHHAHU(e) H xeppHxopHM CpcAHeR A3HH (Kaxxa- 
KypraHCKoe BOAOXpaHHAHine) h ApMeHHH (o3. CeBaH). Kax HSBecxHO, h 3 ypaBHCHHa 
xen.xonpoBOAHOCXH aab boabi 

dt ~ dz'^ dz 

I MOACHO no.ayMHTb cACAyiomee cooTHOiHenne: 

H 

B = cp (1) 

FAC 5 — xenAOo6MeH b boac, 5r — TenAOoOneH c rpvHxoM, H—rny6m'd BOAOeiaa, 
7 — xeMnepaxypa boabi, cp — oQ-beMHan xenAoeMKOCXb boau. 

ripH cxpaxHcjjHKauHH, 6 ah 3K0 H k H 30TepMHn, 4)opMyAa (1) 6yAex HMexb cAeAyio- 

iuhH bha: 

4 H 

Ji- = cpf^-^dz + B,^CfH^ + 3r. (2) 

0 

xAe 7n — xeMnepaxypa noeepxHOCTH boabi. 

OxHOuieHHe BeAHiHH xenAooSMeHa b boac npw xoppuio BupaaccHHOft cxpaxmJiHKa- 
UHH xeMnepaxypbi k eeAHHHHaM xenAOoSMeHa npH HSOxepMHH (npHSAHHceHHo) xapaK- 
’ xepHsyex BAHaHHe cxpaxH4)HKaunH xeMnepaxypbi boabi Ha seAHMUHy xenAOodMeHa. 

: 06o3HaMHM 3X0 OTHOuieHHe qepe3 ^ 

i + 

i ° dT„ ■ 

I yMHXbiBaa, 4 X 0 BCAHHHHa xenAOoOMeHa c rpyHxoM Maaa no cpaBHeHHio c ApyrHM 
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:Pac 4 eT ico3{j)cj)HU.HeHTa ^ wh BfaiujeyKaaaHHwx BoaoeMOB noKaaa/i, hto b /leiHHfi 
nepHoa (Mati— aerycT) pacwei TenjiooSivieHa b Boae 6e3 yneia CTpaTH^HKauHH Teinne- 
parypu boah npHBOflHX k ouiH6Ke b 30— 407o ox BeaHMHHu Ten;ioo6MeHa c yqexoM 
CTpaTH(})HKauHH TeMnepaxypbi BOflu. B nepHoa qKTHOpb - HoaSpb n3MeHeHne p He npe- 
BbiuiaeT 0,10, no aSconiOTHOft BeanMHHe p = 0,9 — 1,0. 

B TeppHTOpHa.abHOM oxHOiueHHH P BBaaexca aoBoabHO nocxoaHHOti. HecMOxpa 
Ha TO, HTO yKaadHHbie BOAoeivibi HaxoaaTca na pasHbix uiHpOTax h b pasaHHHbiX kaw- 
MatHHecKHx 30 Hax, oraHHHH B BeaHHHHax p a;aa hhx HesHaHHTeabHbi ( 3 aK;iioHeHbi 
B fipeaeaax 10 — 207 o)’ 



^ lv~v w VII m ix^ m ° ly w vHTlx x xi xht 

Phc. 1. BpeMCHHoa xoa K034)4)HUHeHTa 11 Phc. 2. BpeMeHHoii xoa K094)4)neHTa p' 

(cpeanHH aaa BOioewoB). (cpeaHHfl Aaa BoaoeMOB). 

Ha pHC. 1 npHBeflCH bpcmchhoH xoa K03c}34)HUHeHTa p (cpeaHHfi ;iaa yKasaHHbix 
BOflOeMOB). 

CaeayeT OTMeiHXb, hto piccHHxaHHbitt naMH K 03 (})$HUHeHT p aaa 03. CesaH oxa- 
saaCH HecKoabKO Bume, nen aaa apyPHX Boaoe.MOB. Boaee BbicOkiie 3HaHeHna kob^)- 
(J)HUHeHTa p aaa 03. CeBan b nepnoa Mafl— aerycT aBaaioTCH caeacTBHeM xoro, hto 
oho nporpeBaerca ao Soabuiefl ray6nHbi, hem, HanpHiwep, 03. KpacaBHua. 

Oaepo CeeaH b aexnee Bpeiwa nporpeBaerca HacToabkO, hto npH6aH3HTeabH0 h 30- 
repMHHeckoe pacnpeaeaeHHe TeMnepaxypw BOAbi HaOaioaaerca ao rayOnHbi 10 m, 
B TO Bpeiaa kak aaa 03 . KpacaBHua 3 tot caoW paseH Bcero 2 m. 

CaeayeT OTMexHTb, hto MakCHMaabHuH rpaanenT TewneparypH b noBepxHOCXHOM 
lO-MCTpoBOM caoe sa 3 tot nepnoa Ha. 03. GeeaH paseH 2—2,5°, b to BpeMH kak 
Ha 03 ; KpacaBHua oh paseH 10 — 11°. Mowho npeanoaaraxb,. hto 3to oOTjacHaeica 
cBoeG6pa3HbiMH ocoSeHHOCxaMH 03. CeBaH. 

GeBaH — raySoKoe osepo (80—90 m) c 6oabuiotl npospaHHOcxbio Boaw (ap 17 m). 
Takaa npospaHHOcxb Boabi cnocoOcTByex npoHHKHOBenHio coaHenHOfl paanauHH na 6oab- 
uiyKD rayCHHy, mto HBaHexcn aono.nHHTea.bHbiM ycaoBHCM nporpeBaHHH Boau b Bepx- 
HBM caoe. 

B sakaioHeHHe caeayex ckaaaxb, hto pacnex K 03 (})$HUHeHTa p aaa 03 . CeBan npoH3- 
BoaHacH no HaSaioaeHHflM naa xeMnepaxypoil soabi ao 25 m, rak kak aaa OoaboiHX 
raygHH HMeexcB HeMHoroHHcaeHHbift m Heaoc.TaTOHHO Haae>kHbift MarepHaa HaSaroaeHHfl; 

ripHBeaeHHbifi nauH Marepwaa 0 sHaneHHH BeauHHHbi p xapaKTepHayex b ochobhom 
aeTHufl nepnoa, Koraa p<^l. Zlan nepHoaoB roaa, Koraa xeMnepaxypH soabi c ray- 
dHHOfi vBeaHHHBaiotcn (HanpHMep, ocenbio), BeawHiiHa p Md>keT 6biTb 6Pabuie eaMhrtUbt. 
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npHdaHweHHbie 3HaHeHHfl p mo>kho xapaKxepHSOBaTb rpa^HKOM (pnc. 1). BanaHHe 
CTpaTH(})HKauHH TeMnepaxypbi na BeawHHHy TenaooOMeHa mohtho xapakrepHsoeaTb 
TakKe caeayiouiHM o6pa30M. rioaowHM T — Tn (p (z). Toraa seaHHHHa 




Syaer KoceeHHbiM o6pa30M xapaKTepH30BaTb poab cipaxHcjjHKauHH xeMnepaxypbi Boabi 
B oco6eHHOCTax xenaooOMeHa b Boae. 

Bbiaa paccHHTana seaHHHHa p' aaa ykaaaHHbix Buuie BoaoeMOB. Pacnex nokasaa, 
MTO K034)43HUHeHT P' aafl BOAoeMOB CO cpeaneft raySHHoft 15-20 m aa nepHoa MaH— 
HOflOob HSMeHnexcH b npeaeaax ox 0,8 ao 1,0. 

Ha pHc'. 2 npHBeaeH xoa Koa^cpHUHeHra P' — cpeaHHft aaa nepeHHcaeHHbix Bwiiie 
BoaoeMOB. KoaeSaHHe p' aaa pasHbix BoaoeMOB aakaiOHaerca xakike b npeaeaax 20 /b. 

Ha ocHOBaHHH paccMOTpeHHoro Maxepuaaa, no HauicMy mhchhio, moxcho caeaaxb 
caeayioiUHtt npeaBapHxeabHbifl BbiBoa. Heray6oKHX BoaoeMOB b aexnee epeMa 

BeaHHHHa TenaooSMeHa Boabi npHSaniKeHHO MOHcex 6biTb RbiaHcaena no (popMyae 

ripH 3TOM xopomo Bbipa>keHHa5i cTpaTHc})HKauHfl xeMnepaxypbi boau o6bmHo aeaaex 
seaHHHHy Tenaoo6MeHa necKoabKO MeHbiueil. EcaH uMexb b Buay KpaiiHHe SHaHeHHH, 
TO 3TO yMeHbuieHHe aocxHraex 40-507o (BoaoeMbi ceBepo-sanaaa); b cpeaneM oho 
paBHo 20— 307o. 




I s T. B. KMPMJIJJOBA, T. A. OPHEBA, ’ 

M. n. THMO0EEB j 

j MCnAPEHHE C nOBEPXHOCTM OrPAHMqEHHblX BO^OEMOB | 

f Mcc;ieaoBaHHK) npoS/icMbi HcnapeHHfl c boahoA noBepxHOc™ riocBnmeHO mhopo ? 

i paSoT OAHaKO flo HacToamero BpemeHH He;ib3H CHHTaTb ary npoSAewy pemeHnoil ; 

d toK noAHOTOft H noApodaocTbio, KOTopbie HeoSxoAHMti fl^a npaKTimecKHX Baaaa | 

rHApoMCTeopOAorHH. 3 to oCcToaieabCTBO oS-bacHaeica tcm, mto BeAH4HHa HcnapeHHa I 

c BOAHOft noBepxHOCTH B ecTCCTBeHHbix ycAOBHBx onpeAeAaeTca Soabujhm hhcaom I; 

MCTeopoAOraMecKHX 4)aKTopoB, BAHaHHe KOTOpbix Ha HcnapeHHe He BcerAa momcho J 

HCCACAOBaTb HaAejKHO BKcnepHMeHTaAbHbiM nyreM. 

HecMOTpa na MHoroHHCAeHHbie nonbiTKH HawepeHHH BeAHMHHbi HcnapeHHa c noMOiubio ; 

cneuwaAbHbix npHSopoB, b HacToamee Bpe.Ma He HMeerca xopomo paspaSoraHHOfl j 

MeTOAHKH HBMepeHHH HcnapeHHa c boahoK noBepxHOCTH. nosTOny aah onpeAe/ieHHa i 

BeAHHHHbi HcnapeHHH IIIHPOKO HcnoAbsyiOTCH pacHenibie MexoAbi. CymecTByromae pac- 
aeTHbie 45opMy''iti aah seAHHHHbi HcnapeHHa mo>kho paaOnTb aa CAeAyiom.He rpynnbi; ! 

a) 4)opMyAbi AAa pacnexa BeAHMHHbi HcnapeHHa, noAyaeHHbie b peByAbiare Hcno/ib- | 

BOBaana paBAHMHoro pOAa HcnapHTeAcH; 

6) (|)OpMyAbi Ana pacnexa seAHaHHbi Hcnapenaa, noAynenHbie b peayabxaxe xeope- i 

THMecKOro paccMOxpeHHa npouecca Hcnapenna. || 

ripH 9XOM B 6oAbU]HHCXBe cayHaeB Hcnoabsyexca ypaBucHHe xenaoBoro SaaaHca | 

H ypaBHeHHe AH(J)4)y3HH boabhofo napa. HecMOxpa na xo, axo nocaeAHuft nyxb Hccae- I 

AOBaHHH oSaaAaex GeccnopHbiMi-t npeHnymecxeaMH no cpaBHeHHio c hhcto SKcnepn- .j 

MeHxaabHbiM, oh, OAnaKo’ AO chx nop He noayaHa euie mapoKoro pacnpocxpaaeHHa. •: 

npHMHHOft axoro o6cxoaxeAbcxBa aBaaexca xox 4)aKX, axo neKOxopbie BaacHbie Bonpocbi 
xenAOBoro 6aAaHca boahoW noBepxHOCXH, a xaKKe xapaKxepHCXHKH AH(jA})y3HH boab- j 

Horo napa, neAocxaxoaHO xopomo HCcaeAOBaHbi. 

EcxecxBBHHbie BOAHbie nOBepxHocxH, c (J)H3HaecK0ft xohkh speima, neAecoo6pa3Ho 
pasrpaHHaHXb na abb rpynnbi. K oahoH rpynne oxhochxch BOAHbie nOBepxHocxH 
c xapaKxepHbiMH paamepaMH ao xbicaa KwaoMexpoB. TaKHe EOAoeMW ycaOBHO mojkho 
H asbiBaxb HeorpanHaeHiibiMH h oxhbcxh k hhm OKeaHbi h Mopn. MexeopoaorHaecKHft ; 

pe^HM HaA. HHMH onpeAcafleTCsi npoueccaMH doabmoro Macmxada. FToaxoMy h npoueccbi ; 

HcnapeHHB TaK>Ke CBHsaHbi c npopeccaMH, pasBHBawmHMHca Ha doabiuHX npocxpan- j 

cxBax H AO anaaHxeabHbix bucox. I 

K Apyroft rpynne oxHOcaxca BOAHbie noBepxHocxH c xapaKxepHUMH pasMepawH 
AO coreH KHAOMexpoB (peKH, oaepa h Apyrne BOAoewbi cymn). HocAeAHHe BOAoeMbi | 

ycAOBHO HasoBeM orpaHHaeHHbiMH. MexeopoaorHaecKHfl peacHM HaA xaKHMH . BOAoeMaMH 
B nepByio oaepeAb onpeAeaaexca npoueccaMH. xenao-BaaroodMeHa Me)KAy boahoS i 

noBepxHOCTbio h npHseMnuM caoeia BOSAyxa, nosxoMy npoueccbi HcnapeHHa onpeAe- | 

aaioxca raaBHWM odpasOM MexeopoaorHHeCKHMH npoueccaMH, pasBHBaiomHMHca b npn- j 

seMHOM caoe B03Ayxa. s 

MexoAHKa onpeAeaeHHa BeaHHHHbi ncnapeHHa c noeepxHOCXH orpaHHneHHbix boao- j 

eMOB paspadaxbiBaexcH b oxMenenHbix Bume HanpaBaenwax. j 

Ms cymecTByiomHx wexoAOB pacnexa HcnapeHHa c orpaHHHCHHbix boaocmob oxMe- | 

XHM, npeacAC Bcero MexoAHKy, paapadbxaHHyio b rocyAapcxBeHHOM PHApoaorHaecKciM | 

HHCxHxyxe (fFH). . . I 

MHoroaexHHe padoxbi FFM b nanpaBaenHH paapadoxKH MexoAHKH onpeAeaeHHa ■ j 

BeaHHHHbi HcnapeHHa ododmcHbi b padoxe A. FI. BpacaaBCKoro h 3. A. BHKyan- I 
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hoH [1]. M3ao>KeHHaH aBxopaMH MexoAHica aBaaexca HaHdoaee noanofi h nOApodno^ 
paspadoxaiiHOfl. OAnaKO, HecMOxpa na nonuxKy asxopoB uiHpoKO HcnoabaoBaxb ypas- 
HeHHe xenaOBoro daaaHca Aaa pacnexa BeaHHHHbi HcnapeHHa, npeAaaraeMaa hmh mcxo- 
AHKa B OCHOBHOM HMeex SMnHpHHeCKHti xapaKxep. 

B doabuiHHCXBe xeopexHHecKHX padox no HcnapeHwio He yHHXbiBaancb npoueccbi 
xenaoodMeHa b BOAe h nosxoMy He Moraa dbixb oueHCHa saBHCHMOCXb HcnapeHHa ox 
xapaKxepncxHK BOAoema. B padoxax il, Jl. JlaftxxMana h M. FI. THMOc})eeBa [2], [3] 
CAeaaHa nonuxKa paapadoxKH mcxoahkh pacnexa HcnapeHHa c noeepxHOCXH orpaHH- 
HCHHbix BOAoeMOB, ocHOBbiBaiomaHca Ha HcnoabsoBaHHH peayabxaxoB xeopexHnecKHX 
HccaeAOBaHHtt. 

npewAe Bcero oxmcxhm, hxo npn pacnexe BeaHHHHbi HcnapeHHa name Bcero Bcxpe- 
HaioTca caeAyioiAHe cayHan; pacnex BeaHHHHbi Hcnapenna npn naaHHHH AaHHbix o TeM- 
nepaxype noeepxHocxH h npH oxcyxcxBHH Aanubix o xeiwnepaxype noBepxHOCXH 
BOAoewa. 

OcHOBbiBaacb na cbohx xeopexKHecKHx HCcaeAOsanHax no xypdyaeHxnott AHi|)(j3y3HH. 
BOAHHoro napa, jl. Jl. JlaflxxMaH h M. M. Tnino^DeeB npeAaaraiox caeAyiomyio ^op- 
wyay aaa BeaHHHHbi cKOpocxH HcnapeHHa b caynae HasecxHOfl xeiHnepaxypu noeepx- 
HOCXH BOAoeMa: 

/k^y-p 

yifiz lA (1) 


r(l -j-jji) — rawMa-cJiyHKUHH, p — naoxnocxb BOSAyxa, — MaKCHMaabHaa Baa>K- 
Hocxb BOSAVxa npH xeMnepaxype noBepxHOCXH boah, «, — CKopocxb Bexpa na Bbicoxe z,. 
^ _ oxHomeHHe K03c})(J)HUHeHxa xypdyaeuxHocxH i< CKOpocxH eexpa na Bbicoxe z-^ 
(odbiHHO- = 1 m), /? — noicasaxeab, xapaKTepnayiomHH HSMencHHe CKopocxH Bexpa. 
c BbicoTOfl, q' — Baa>KHocxb Maxeicaiomero BOSAyxa, x — paaiwep BOAoema b HanpaBae- 
HiiH Bexpa. 

Mo HCcaeAOBaHHaM T. A. OrneBoK [4] BeaHHHHa p npndaHweHHO MO>Kex dbixb 
npHHHxa paBHOH 0,1, a BeaHHHHa ~ b ycaoBHax, dansKHx k paBHOBecHbiM, —0,01 m. 

npH vKaaaHHbix SHaneHnax p, ^ , SHaneHHax BaawHOCXH BOSAVxa e' h MaKCHMaab- 
hoH ynpyrocxH npH xemnepaxype noeepxHOCXH b m 6, CKopocxH Bexpa b M/ceic.,. 
4)opMyaa (1) nmeex bha 

£=0,16«.^[^]. (2). 

JIaa pacHexa xeMnepaxypbi nosepxHOCXH BOAoeiwa (npii oxcyxcxBHH xaKHx AaHHbix) 
A. J\. ,/lafixrMaH h M. M. THMo4)eeB [2] Hcnoabsyrox ypaBHenne xenaoBoro daaaHca 
Aaa noBepxHOCXH BOAoeMa. Opu 3xom BbipaweHHe Aaa HcnapeHHa E 3a Bpeiwa t hmccx 
caeAyiomHfi bha’- 

E,=^a,u,\^D-yn\e-^^ j^(r„ - F) - (^9^- 1) j j | . (3> 

3Aecb D — Ae^HAHX Baa>KHOCXH BOSAyxa 



24.10S 
(235+ ry 


17,1 v 
/35+r 


onpeAeaaexca xeMnepaxypoH naxeKaiomero BOSAyxa V. 


Q = [b-\-60a^Uin -\-iaT^] npn 



w, , 
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^-nocTOHHHafl GTe4)aHa - Bo/ibUMana, - cpeflHce smntme a6coiTK)THoH rehinepa- 
Typw, 

p^±\B^j^ai^-R' — S'iA'-A)+ma,u,D], 

.Sp — Be/iHMHHa Ten/ioo6MeHa c rpyiixoM, R' — sejimma pawauHOMHoro 6aaaHca na 
cyme a Kanjcu", S' — ueaHMHHa npHxoflnmeft KopotKOBoaHOBOj paaHauHH b i<aa/CM , 

A' H — a/ib6eflO BOAHOfl noBepxHOCXH h cymH, J j dz — aznmma, 

■onpeAeaaiomaH xenaoo6MeH b boab h aaBHcamaa ox raySaHW BOfloeivia H h xenaoBbix 
xapaKxepHGXHK boau c^. 

Ecan B nepBOM npH6aH>KeHHH npHHHXb, hxo npH Maaux ropHSOHxaabHbix rpaflweH- 
Tax pacnpeaeaeHHe xeMnepaxypbi boah onpeaeaaexcn ee xeMnej)axypofl na noaepx- 


XO npH HSOXepMHH o( 




^KasaHHbix Bbiuie MwcaeHHbix SHaqeHHHX K03(})4)HUHeHX0B aeaHHHHa cKOpocxH ncnapeHHH 
xIoayMaexcH b mm sa cyxKH. CaeflOBaxeabHO, no Bbipamenmo (3), HcnapenHe aasHCHx 
■KaK ox xapaKxepHCXHK oKpyjxaiomefi xeppHXopHH (xeMnepaxypa h flejHUVix BaawHOCXH 
Boaavxa npHxoafluiafl KOpotKOBoanoBan paAMauna, paAHauHOHHbiti 6aaaHC h aaboeao 
noBepxHOCXH, HSMCHeHne xeMnepaxypbi BOBayxa co BpeMeneM), xaK h ox xapaKxepn- 
cxHK BOAOeMa (cKopocxb Bexpa, aab6eA0, pasMepbi h raySHna BOAoeMa, xenaoo6MeH 
■c rpvHXOM KoadidiHUHeHX xypSyaeHXHOCXH, nOKasaxeab cxenenn npocxoro cxenenHoro 
saKOHa Aaa nBMeHenmi cKopocxH Bexpa c Bbicoxoft, BHaHenwe napaMexpa a n pa3HOCi;^b 
xeMnepaxypbi noBepxHOCxn boau h naSeraiomero BOSAyxa b HanaabHufl momchx). 
BaHarine Bcex sxiix (|DaKxopOB na ofimyto BeaHHHny Hcnapemia 6yAex paaanyHbiM, 
H B HeKOXopbiX cayqaax paA H3 hhx mowho ne npwHHMaxb bo BKHManne. OpeACxaB- 
aaex HMxepec npoHBBecxH KoaHMecxBeHHyio ouenKy MBMeHenna HcnapeHHn iipA paaaHM- 
Hbix 3 HaneHnax onpeAeaaiomHX ero napaMexpoB. npH6aii}keHH0 axo HsMeneHne moikho 
HCC aeAOBaxb nyxeM paccMOxpeHHH pesyabxaxoB pacaexa HCnapeHna no BbipaiKCHHio (3) 
npH BaAaHHUX bobmojkhhx SHaneHnax hcxoahux AanHbix. Rpn bxom pacHexe Aaa Ka®- 
Aoro napaMexpa saAaBaaHCb neCKoabKO sHaMeHHfl, xapaKxepribix Aaa aexHero nepnoAa, 
H pacaex nponsBOAHaca xaKHM oSpasoM, mxo b Ka>KAOM cayaae Menaaca KaKoH-aH6o 
oaHH djaKxop, a Bce ocxaabHbie ocxanaancb nen3MeHHbiMn. 3a ocHOBHbie Obian npn- 
-Haxbi caeAyroiAHe Aannue, xapanxepHbie aaa aeineW acnofl noroAbi h BOAoeMa ray6H- 
Hofi /Y = 10 M II pasMepoM a: =10 km: 


D= 10 m 6 ■ 
Uj .= 4 m/cck. 


S' = 600 Kaa/cM- cyxKH 
R' = 350 

,4'-^:= 0,12 „ 

7„ _ r = 2" 

fir = 0 


. ripn 3XHX vcaoBHax Hcnapenne, paccmixaHHoe no (3), cocxanaaer 4,7 mm sa 
•cyxKH. noKaaceM, KaK OyAex Menaxbca HCnapenne npn ™ 

■iaKXOpa B xa6a. 1 npHseACHbi npHHaxbie npeAeau ananeHHft napanexpoB, onpeae 
MHx' HcnapeHHe, a xaKMce paccxHxaHHbie BeanMUHbi Hcnapenna, cooxsexcxByiomHe 
.KpaftHHM BHaaeHHaM sthx napaMexpoB; b nocaeAnefl rpa(j)e aana BeaHmma H3MeneHHH 

'^^"^aHHbie xadanubi noKasbiBatox, hxo cymecxBeHHOe BaHaHHe na nBMeHenne cpeaHe- 
cyxiinoH CKopocxH McnapeHna oKasbiBaiox xeMnepaxypa h aecJiHUHx BaawnocxH bo3- • 
SS! CKopocxb Bexpa. pasMep BOAoeMa, paAHaiiHOHHbifl Oaaanc, xapaKxepncxHKH 
xypOyaeHXHOfl AH4)4)y3ilH- 
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T a 6 a 


1 


f 



npeaeAbi iisMeneHMa neaHHHHW 



1 

! 

r ; 10 30° i 

2 

D : 5—20 m6 



4 

x:l 50 KM ' ! 

5 

R' \ 350 - 200 Kaa 

S' / - '600-300 KciA. . : 

6 

■ (4'->l);5-20'>/o ; 

7 

— : 0,005- 0,03 m ■ . . ^ 

''1 i 

dT’ \ rpaa. j , r ro 

— i • r»T -Uh ’in 

8 


dt 1 cyxKH J • 0 ^ 1 

9 j 

( 7'^ _ 7-'); 0-10° 

10 

% ;0 H 10«/o QT R' .......... 1 

11 

a ; 0,5 H H \ H 

! 


llpe/ieabi HSMeneuBS 
cpeAHecytoHHoro hc- 
napeHHH b mm aa 
CyTKH 


O/o ox HaHMCHb- 
ujeft BeaHHHHbi 
■ HcnapfeUHa 


4. 1- 5,2 

4. 1- 5,9 

3. 4- 5,4 

5.4 - 4, 4 


27 

44 

59 

23 


4,7 -3,1 
4,3 -5,1 


4.7- 4,7 

4. 7- 4, 4 
4,6-4, 7 


52 

19 

84 

19 

0 

7 

2 


XleflcxBHxeabiio, nsMeneHHe cKopocxH nexpa ox 2 ao 6 M/cen., hxo xapaKxepHsyex 
npeAeabi HSMeneHna ee na orpaHHHeHUbix BOAoeMax EBponeflCKoW xeppuxopHH CCCP 
B aexHH« nepHOA, Menaex Hcnapenne na 607o' B acHbifl aexHuH AeHb Hcnapenne na 
50% Ooabiue, hbm b oSaanHUfl (npn nponnx paBHux ycaoBHax), hxo onpeAeaaexca 
BeaHHHHOll paAHauHOHHoro SaaaHca cyinn. OaHaKO ncnapenne c BOAHOfl noBepxHOCxn 
onpeAe,naexca ne paanauHOHHbiM 6a,naHCOM cyiuH, a paaHaunoHHbiM OanancoM boah. 
B pacHexHOli cxeMe axo b ochobhom yHHXbiBaexca nepes pasHOCXb aabOeAO cymn 
H BOAbi, BHaneHHe Koxopoil xaKJKe saMexno cKasbiBaexca na BeanHHHe HcnapeHHH. 
HanpHMep, b saBHCHMOCxH ox HSMeneHna paaHauHOHHbix xapaKxepHCXHK npHAOKamefi 
K BOAoeMy xeppHxopHH (aabeeao cyuiH Menaexca npuMepHO na 15— 20%) pasAHHHa 
b HcnapeHHH Moryx cocxaBaaxb ao 20%. KaK h cjieaoBaao oJKHaaxb, cymecxECHHoe 
BAHaHHe na HcnapeHne oKaBUBaex Ae(i)Hii,HX snawHocxH Bosayxa; npn yBeanHeHnu ero 
ox 5 AO 20 MO HcnapeHHe Boapacxaex noHxn na 50%. Flpn VBeaHHeHHH xeMnepaxypbi 
BOsayxa ox 10 ao 30° HcnapeHHe Bospacxaex Ha 30%. Cneayex oxMexHXb, hxo npea- 
AO)KeHHaa cxeMa pacnexa HCilapeHun ynHXbiBaex pasMep BOAoeMa. BanaHHe paBMcpoB 
BoaoeMa na BeaHHHHy HcnapeHHn aoBOJibHO cytuecxBeHHoe. Heynex- axoro a4)4)eKxa 
npn HaMeneHHH pasMepoB ox 1 ao 50 km CBJiaan c OmHOKOfl b onpeaeneHHH HCnape- 
HH3 0K0.I10 20%- CymecxseMHoe BAHSHHe na HcnapeHne oKasbiBaex BeaMHHHa Koa4)(|)H- 
unenxa xypSyaeHXHOCXH. Banxbie b raOa. 1 SHaneKHn Koa4)(j)HU.HeHxa xypSyneHXHOCXH 
HMeiOT oneHb mHpOKHil AHafiaaoH, Koxopbitl, bo3mo>kho, He Bceraa xapaKxepen aVih 
BOAH bix noBepXHOCxefl. Ho aawe h MewbuiHe HSMenenHa ^ Oyayi cymecxBeHHO MeHsxb 
BeAHHHHy HcnapeHHB. 

HsMeHeHHe xeMnepaxypbi co BpeMeneM cymecxeeHHo cKasbiBaexcH na BeyiHHHne 
HcnapeHHH, no pacCMoxpeHHbie b xa6n. 1 npHMepbi He Moryx nacxo HMexb Mecxo 
B peaabHbix ycaoBnax; 

PasHOCTb xeMnepaxypbi HcnapaiomeR noBepxHocxH h HaSeraiomero Boaayxa Maao 
BAHHex na BeaHHHHy cpeaHecyxoHHoro HcnapeHHH. 

PacHexu noKasHsaioT, hxo xapakxepHcxHKH BoaoeMa (rnySHHa, HSMeHeHHe xcMnepa- 
xypH B Boae no sepxHKaaH, xennooSMeH c rpyHXOM) npn sHaHHxenbHbix BeaHHHHax 
paaHauHOHHoro OaaaHca mano bahhiox na BCAHHHMy cpeAHecyxoHHoro BHaqeHHH Hcna- 
peHHH, HanpHMep, iipH HgMeHeHMH rayOHHbi BoaoeMa ox 5 A,o 10 m (hah HBMCHeHHH 
BeAHHHHu oc OX 0,5 AO 1) HcnapeHHC MettstexCli Bcero hJ 2%. HaMerieHne PeAHHHHbi 
xenAooOMeHa c A6)KeM BOAOeMa necKOAbKO CHAbnee BAHnex Ha BeAHHHHy HcnapeHHH 
(no raOAHue Hcnapenne MennexcH na 7%), oanaKO npeaeAbi HSMeneHHH Bf hHmH 
saBbimeHbi. HesHaMUxeAbHoe bahhhhc xenAooPMeHa b Boae oxhPChxcH, OMeBHAHO, 
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TO-ibKO K nacMCTaM cpejuiccyTOMHOH Be;iM4HHbi HcnapeHHfi, thk iok b cpeAHCM aa 
cy^H BejiHHHHa Ten;ioo6MeHa b BOfle aeflCTBHTeflbHO HesejiHRa. B/maHHe ^^paKTepM- 
cLk BoaoeMa HBJiaeTca 6ojiee cymectBeHHbiM npw cpaBHHxejibHO Majibix 3naMeHHflx 
naanaiiHOBHoro 6a/iaHca, mto mokct HMfeTb SHaqeHne npH pacMetax kbk cyxoMHoro, 
?aK H roaoBOKO xoaa. HsMeHenHe napaMerpa p, npaHaroro HaMH b pac^i^sra^paB- 
HbiM 0 1 TaK)Ke He caHuiKOM BHaHHTeabHO MeHaer seaHHHHy HcnapeHaa, h aaa ^ — 0.07 
™eHHe Ha 6% fioabuie, a aaa p = 0,15 na 47o MeHbuie, mbm npn /7-0 1. 

noayMeHHbie B Ta6a. 1 KO/iHaecTBeHHbie oueHKH hmciot .ao neKOTopoH cxenenH 
vcaoBHbitt xapaKxep, nocKoabKy npn pacnexe npHHHMaexca HSMeHeHHe KaKOfi-^infio 
oAHofi BeAHMHHb. npH HCHBMeHHbix ocxaabHbix. B aeftcxBHxe/ibHOCTH npH CMene noroa- 
Hbix ycaoBHfl Menaioxca Bce BeaHHHHbi h HcnapeHHe 6yaex onpeaeaaxbca ^yMMapHUM 
gcbcbeKTOM HSMeHCHHa Bcex aaeMenxoB. OanaKO HsaoHceHHbie hbmh pesyabxaxbi, xapaic 
TepnayiomHe saBHCHMOCxb HcnapeHHa c noBepxHOCXH orpaHHHCHHbix BoaoeMOB ox pas- 
AHHHbix xapaKTcpHCTHK MexeopoaorHHecKoro pe>KHMa, b nepBOM 

xHBopeaax HBBecTHOMy HaM pKcnepHMeHxaabHOMy MaxepHaJiy. RoaxoMy npeac^.-,- -Hex 
HHxepec pacMex acnapeHHa no HsaoiKeHHOft MexoaHKe ana pea^bHUX BoaoeMOBj- 
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B xaSn. 2 npiiBeacHbi peay.nbxaxbi pacnexa ^ 

BOaoxpaHHnHma H 03. KpacaBHua no HaonioaennaM aa 1954 r. flannue nsMepeHHfl, 
'XSoBaHH^e „p. pacSexe, asaTa, m „a6a™eHP« UHHrO « “W™”- 

HCCJieaoBaxeAbCKaa rHapOMexeoponorwMecKaa oScepeaxopHa) h osepnoft cxanuHH T - 
Pacaex BbinonHCH npw — o,01 m, /7 = 0,1, — ^ h — 0. 

npHBeaeHHbie b xa6n. 2 snaMCHHa HcnapeHHH, no Haiuewy MHennio, aBJiaioxca 
oeaabHbiMH BeJiHannaMH. „ , , 

^ Kax acHO H3 BhiuieHSAOJKeHHoro, pacnex Hcnapenna no HacToameH Mexoanxe He 

npeacxasnaex KaKnx-nH6o saxpyaHeHHft. B AanbHeftmeM HCcneflOBanHe P^' 

hL HcnapeHHa 6yflex npoflon>KeHO c ueAbio pa3pa6oxKH npocxbix iipaKTHHecKnx 
npHCMOB pacnexa ana pasnnnHbix HHxepeaAOB BpeMenn. 

JIHTEPATyPA 

1 BpacAascKHii A. H. n BnKyaHHa 3 . A. HopMb. ncnapeHna c noBepxnoc™ boao- 

a. ;i H ei 0 »e,oa»Ke -pacaexa «„ap.Ha. . noaepa- 

HOCTH orpaHHBeHHblx BOAoeMOB. MeTeopojioraa h rHApoAorna, Jy2.4, Jl., „ 

3 THMO( 5 )eeB M. O. 06 HSMeHennn xeMnepaxypH,. n BAa>KHOCTH BOSA.yxa naA orpanHieH- 

4 Or™“".TA" o' p"7n?eae«H»HT«e»S"H“iB „ai B<,aoe»S«K; neaa,aBK. B a,o« 

5. Orn^e^T'^T. A. XapaKTepncTiiKii TypiDvaenTnoro o6MeHa naA BOAOeMaMii. neqaTaeiCH 
B 9T0M c60pHHKe. 


T. A. OrHEBA 


CyTOMHA5! MSMEHMMBOCTb MCflAPEKM^l M TyPByJlEHTHOEO 
TEnJlOOBMEHA C B03/iyXOM BO/IOEMOB 


ripH aHaAHse cyMM xenAa, ceasaHHbix c saxpaxaMH na Hcnapenne n xypOyneHTHbiR 
TenAOoOMeH, 6oAbiuoe snaqeHwe nweex cyroMHaa HSMeHqHBOCXb 3 thx BeanHHH,. xax xaK 
OHa xapaKTepusyex riepepacnpeaeAeuHe paflHaunoHHoro xenna b xeaenne cyroK. 

Hah noBepxHOCxn cyiuH cyxonHaa H3MeH4HB0CXb cocxaBAHiomnx xenAOBoro SaAanca 
Aocxaronno xopomo MSBecxna; npH axoM ochobhuc saxpaxbi xenAa nan na ncnapcHHe, 
xaK H Ha xypOvAeHXHbift xenAOOfiMeH npoHCxoAax npn nonownxeAbHbix BeAHannax 
pannauHOUHoro 6aAaHca (PAaBHUM o6pa30M flneM). 

no cyxoMHoM HBMeHaHBOCXH cocxaBAHfomHX xenAOBoro OaAaHca n, b qacTHOCxn, 
saxpax xenAa na Hcnapenne h xypOyAeHXHbiB xenAOoOMfH naa boahoR noBepxHocxbio 
CBeaeHHH onenb orpaHnnenbi. HaM HseecxcH xoAbKO onbix (DpancHAAa [ 1 ] no pacnexy 
cvTOMHoro xoAa cocxaBAHiomnx xenAOBoro SaAaHca aah oahhx cyxoK na 03. Rya-apsH 
9_10/VII 1938 r,; ns 3 xhx Aannux CAeayex, hxo aaipaxH na HCnapenHe, cocxaBAHio- 
uiHe 33 cyxKH 350 KaA/cM^ xoia h hmciox cyxoanbiR xoa, ho pacnpeaeAeHbi b xeae- 
HHe cyroK aocxaxoMHO paBHOMepno, h ccah 3a flCHb na HcnapeHHe saxpaMMBaexca 
190 iOA xo 33 HOMb 170 KaA. Typ6yAeHTHbift xenAoo6MeH na cpaBHnxeAbHo mbaom 
BOA oeMe ’hmccx He6oAbiiiyio aeAHHHHy, noHMeM aah ashhux cyxoK ahcm Bosayx oxAa- 
BaA a HOHbfO noAyqaA xenAO ox boabi. Hhbm HcnapeHHe ocymecxBAaexca PAaBHbiM 
o6pa30M 3a caex paAHauHOHHoro npHxoKa, a HOHbio — 3a CHex xenAOOXAanH 

^'^^no HaSAiOAeHHHM TAaBHoR reo(J)H3HMecKoH o6cepBaTopHH (770) na BOAoeMax 
AexoM 1954 r. xaK>Ke mowho CACAaxb HCKOXopwe aaKAroHenwa o cyxoMHOR nepnoAHn- 
hocth h xaKHM oSpasoM nOKaaaxb, xaK npoHCXOAHX nepepacnpeAeACHHe paAnauHOH- 
Horo noxoKa na boahoR noBepxHOCXH b xeqeHHe cyroK h KaxoBO .npn 3 xom BsawMO- 
AeflcxBHe cocxaBAHiomHX xenAOBoro 6aAaHca. 

Hah oueHKH bbahahh ncnapeHHH h xypSyAenxHoro noxoKa xeriaa b cyxoMHOM 
xoAe MO>KHO HcnOAbsoeaxb HecKOAbKO cnocoSoB. Ecah HSBecxHbi BeAHHHHbi paAHaunoH- 
Horo 6aAaHca n aarpaTU xenaa, CBasaHHbie c xenA 006 MeH 0 M b sOAe, xo na oCHoeaHHH 
ypaBHeHHH xenAOBoro OaAaHca mowho 5biAO 6bi noAynHXb cyMMapnyio xapaKiepHCXHKV 
HHxepecviomHX nac BeAHqnH (xanoH msxoa HcnoAbsoBaA DpancHAAa). Ho, khk nona- 
3 aAH HCCACAOBaHHa H. B. HecHHoR (cm. AanHbiR cSopHHK), a TaKa<e h AaHHbie tI>paH- 
CHAAa oueHHTb BBAHMHHy xenAOoOMeHa B BOAe HpesBbiHaRHO.xpyAHO, ocoOeHHO npn 
HaAHMHH Ha6AioAeHHR HaA xeMnepaxypoH toabko b npHSpeacHOfl nacTH BOAOCMa. 

HpvtoR cnoco6 cocxohx b HcnoAbSOBaHHH saKOHOs Typ6yAeHXHoro nepcHOca xenAa 
H BAarH. Ho npH 3 tom Bcxaer Bonpoc o xapaKTepHCxHKax.xyp6yAeHTHoro oSMena hsa 
boahoR nosepxHOCTbio h b nepsyio OMepeAb o BeAHXHHe KOS^xJJHUHeHxa xypSyAeux- 
HOCXH H rpaHHHHbIX yCAOBHHX oSMBHa HH nOBepXHOCXH. 

06pa6oxKa BKcnepnMenxaAbHoro MaxepHaAa, noAyneHHoro b 71 0 b 19P4 r., noxa- 
3aAa 4X0 AAH K03(})(i)HUHeHTa xyp6yAeHXHOcxH, oxHeceHHoro k cKopocxH eexpa Ha 
Bbicoxe 1 M (Ji lu-,) naA orpaHHneHHbiMH BOAoeMaMH, peaAbHbiM HBAaerca aHanenne 
0,01 M, MXO b‘ HecKOAbKO pa3 MeHbuie, HeM naA ecxecxBeHHbiMH noBepxHOCXHMH 
C ipaBflHblM nOKpOBOM. 

PeaAbHO HaoAioAaeMbie npod^ana TeMnepaxypbi h babwhocxh BOSAyxa xopoiuo 
onncbiBaioTca [2], ecAH b Kaaecxae .rpaHHBHbix ycAOBHR na noBepxHoexH npHHHXb hah 
MOA eKyAapHbiR K03(})4)HUHeHr, hah HaAHMHC CAoa {d) nopHAKa 10 " m, b KOtopOM 



npoueccbi ooMena onpeaeJiflioxcH Mo;ieKy;iapHofl nepeaaqeH. Ha axoM ocHOBaHHH aaa 
pacqexa noxoKa saarH mo>kho Hcno;ib 30 Baxb cjieayiomHe BbipajKeHHB, cBasbiBaiomHe 
xapaKTepHCTHKH BaawHOCXH na Hcnaparomefl noBepxHocxH h b BOBflVxe 

Pf - ^iP go — ga ( 1 ) 

" Km' 


SAecb qa h — BJiajKHOCxb na noBepxHOCXH h aa Bbicoxe b BOBayxe, u 
K 03 (j)(j 3 HUMeHX MOflCKy/iapHOt*. 

AHa;iorH4Hbie BbipajKeHaa mojkho aanHcaxb ajib noxoKa xenaa (P). 

Ecbh 2 ; 3=-2 M, u, M, D = 0 , 2 . 10 -' (M^/ceK.), to b xenaoBbix 

eAHHHuax (npH e b m 6) 

LE' —03^Kii^s (Kaa/cM^ MHH.) P' = 0 , 22 A!^,Ar (kba/cm^ mhh.) 

LE" = 0,24Ki/^e „ F"^0,16K,^T 

Mb 3XHX BbipaJKCHHH BHAHO, HXO I'paHHMHbie yCAOBHA Ha nOBepXHOCXH cymecxBeHHO 
BAHfliOT Ha cyMMapHbie BeAHHHHU noxoKOB xenAa (npH yCAOBHH OAHHaKOBoro BnaMeHHH 
BeAHHHHbl /Cl), H npHHflXHe MOAeKyAHpHOrO K034)4)HUHeHXa Ha nOBepXHOCTH HAH 
B CAoe ivienflex KOHeMHufl pesyAbxax na 30 %. 

npHMEM AAH pacHexa noxOKOB BAarH (h cooxBexcxBeHHO xenAa) Bbipax<eHHe (Ij, 
CHHxaa, HXO ecAH 3 Xhm He onpeneAaexca aScoAiOTHaH BeAHMHHa, to oxHOCHxeAbHbiB 
XOA CO BpeMeneM onHCbiaaexcfl BnoAHe npaBHAbHO. 

EcxecTBeHHO, hto cyxoHHaa HBMeHHHBOCXb noxoKOB xenaa h BAaxH 6yAex xapaKxe- 
pHBOBaxbca XOAOM onpeACAaiomHX * 9TH noxOKH BeAHHHH, a HMeHHO xeMnepaxypofi 
noBepxHOCTH H BbiuieAewauwx CAoeB BOBAyxa, Ae4)HUHX0 M babwhocth, a xaKiKe bcah- 
HHHOfl K094)43HUHeHTa xy p6yAeHXHOCXH. TaoAHua 1 

HcxoAHbie AaHHbie aah pacnexa h paccHHxaHHbie BeAHHHHbi saxpax xenaa aa HcqapeHHe 
H xypSyAeHXHbifi xenAooSMeH no HaPAioAeHHHM sa 7 cyxoK naA boaoh 
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npHseACHiibie B Ta5A. 1 cpeAHHe sa 7 cyxoK waSAioAeHHM hba Ubmahhckhm boao- 
xpaHH.'iHLueM paBHOCTH xeMnepaxypu h BAawHOCXH ox noBepxHOCxn boaw ao bhcoxu 
2 M noKaBbiBaiox aaMexHyio cyxoHHyio MSMeHHHBOcxb sthx bcahhhh, xoth xapaxxep ee 
paBAHHHbiM. Tax, Ae4)Hu,Hx BAancHOcxH, HMea b cpeAHew sa cyxi<n BHaneHHe okoao- 
16 m6, b xeMCHHc cyxoK MCHBexcH OX 12,5 ao 20,5 m6, c MaKCHMyMOM b 14 nac. 

H MHHHMy.MOM B CepeAHHB HOHH. PaBHOCXb TeMnepaXVpbl Me}KAy nOBepXHOCXbiO BOAbl 
H BOBAyXOM Ha Bbicoxe 2 M npH HeBHaHHXeAbHbIX aSCOAIOTHbIX BeAHHHHaX (ao 3®)^ 
MCHflex BHaK aa!i ahh h HOHH, onpeABAJia B AHeBHoe BpeMH noTOK xenAa, nanpaBACH- 
Hbift i< noBepxHOCTH, a noHbio — ox Hee. CAeAyex OTMexHtb, hxo HaOAioAaexca hcko- 
xopoe HecooTBexcxBiie paBHOCxeft xeMnepaxyp MewAy noBepxHOCXbio h BosAyxoM, 
c OAHOft CTopoHbi, H pasHOCTbio xcMBepaxyp Ha abvx ypoenax b BOSAyxe — c ApyroH:. 
xeMnepaxypHufi rpaAHeHX b BOBAyxe nanpaBAen b xeneHHe ucero cyxoHHoro nepHOAa 
K nOBepxHOCXH, xoth aScoAioxHbie BeAHHHHbi ero hcbbahkh. 3rox cjiaKx MoiKex 6bixb 
CBflBaH C CCOSeHHOCXflMH HBMepeHHfl. 

riocKOAbKy xeMnepaxypHaa cxpaxH(|)HKauHa b HCCAeAyeMbiH nepHOA 'Ha6AioAeHHft, 
OAHBKa K paBHOBecHOtl, xypOyAeHXHbiB ofiMeH, oneBUAHo, AOAwen onpeACAaxbca cko- 
pocxbio Bexpa. CyxoHHbift xoa CKopocxH hba boahoW noBepxHOCxbio no AaHHUM Hsvie- 
pCHHR Bbipa>KeH CAaSo h ne CBaaan c xoaom ApyrHX MexeopoAorHHCCKHX gACivieHTOB. 
lloaxO.MV H KOSCjjcjlHILHeHX TypSVAeUXHOCTH ^ MMeeX waAyiO CyXOHliyiO HBMeHHHBOCXb 
M B cpeAHeM 3a cyxKH Ha Bbicoxe 1 m cocxaBAaex okoao 0,05 M^/cex. FIoxokh xenAa 
H BAaXH B CyXOHHOM XOAe BMCCXe C HB.ViepeHHOM BeAHHHHOfi paAHaUHOHHOrO 6aAaHCa 
noMemeHbi b xaSA. 1. Kan h CACAyex o>KHAaxb, HanpaBAenne botokob h aScoAioxHbie 
BeAHHHHbi aaxpax xenAa, CBHsaHHbix c Hcnapeni-ieM, HpesBbiHafiHO chabho oxAHHaioxca 
or xypoyACHTHoro xenAoodMena. npe>KAe Bcero, noxoK BAarn, a CAenoBaxeAbHO, 

H KOAHHeCTBO TcnAa, BaipaHHBaeMoe Ha HciiapeHMe b xenenHe Bcero BpeweHH cyxoK, 
HanpaBACHbi ox noBcpxHOCXH h cocxaBAHiox aa cvtkh okoao 400 kaa/cm'- (hxo coot- 
BexcxByex HcnapeHHio okoao 7 mm caoh boabi). 

HBMeHHHBOCXb aaxpax xenAa na HcnapeHHe b xenenne cyroK HeeeAHKa; MaKCHMaAb- 
Hbie HHXeUCHBHOCTH OTAHHaiOXCH OX MHHHMaAbHblX B ABa pasaj HpH 3TOM yBeAHHEHMe 

Baxpar Ha HcnapenHe HagAiOAaexca bo Bxopyio noAOBHwy ahb, c 10 ao 18 nac., 
a c 20 AO 10 OHO AepwHXCH npHMepno hh oahom ypoene h cocxaBAflex okoao 
0,25 kha/cm'^ mhh. JlHeM lypdyAenxHbift noxoK xeriAa HanpasAeH k nOBepxHocxH, hxo- 
CBflBaHO, OHeBHAHO, c HeAOCxaxoHHbiM npHTOKOM paAHauHOHHoro xenAa AAH oSecnene- 
hhh HcnapeHHH; HOHbio BOAa xenAee BOBAyxa, h HCKOxopoe koahhccxbo xenAa nyrcM. 
xyp6yAeHXHoro xenAOoSMeHa nepeHOCHXca or noBepxHocxH b BOSAyx. 

CooTHOuiCHHe aaxpax xenAa Ha HcnapeHne h xypGyAeHXHbiB TenAOo6MeH HMeex 
aocoAioxHbie (Sea ynexa BHana) BeAHHHHbi b xeneHHe cyroK, npeACxaBAeHHbie 

B xaSA. 2. 

T a 6 A H u a 2 

CooxHoiueHHe saxpax xenaa na HcnapcHHc h xypSyAenxHbiB xenAOoSMeH 
4acbi 18 20 22 24 - 2 4 6 8 10 12 14 16 

LE.P 12 14 13 - 27 19 19 — 19 11 10 12 

Mb 3XHX AaHHbix CAeAyex, hxo b cpeAHeM Baxpaibi xeriAa na HcnapeHHe npeebi- 
uiaiOT xyp6yAenTHbiH xenAOoOMeH b xencHHC cyxoK b 15 paa ib 24 m 8 nac. cootho- 
uieHHe He npHBOAHxcH, xax KaK b cbhbh co cmchoH BHaKa xypSyAeHXHoro noxoKa xenAa 
ero HCAbBa CHHxaxb naAeacHbiM). CAeAOBaxeAbHO, BeAHHHHbi xypOyACHTHoro noxoKa 
xenAa hba boaocmom b Hione cocxasAnioT ne GoAee 5 — 10% no cpaBHeHHio c saxpa- 
raMH xenAa he HcnapeHHe. 

/(ah xoro HxoSbi noKasaxh paBAK'iHH b cyroHHOM xoAe BepxHKaAbHoro nepenoca^ 
xenAa H BAarH hba boahoH noBepxHOCXbio no cpaBHewHio c noeepxHOCXbio cyiuH, npH- 
BOAHM ABHHbie no BaxpaxaM xenAa na HcnapeHHe h HarpeeaHHe BOBAyxa, noAyneHHbie 
no CHHXpOHHbIM HaOAlOAeHHHM HBA Cyuiett B UHMAflHCKOft SKCneAHUHH. 

1 BcAHHiiHa K03(J)^HUHeHxa xyp6yAeHXH0CTH npH cKopocxH 1 M/ceK. Ha Bbicoxe 1 M pac- 
CHHxana no uiepoxoBaxocxH npH paHHOBecHbix ycAOBHsix Zo]=10""' m h npHHaxa paBHofi 
= 0,015. 
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E Ta6;i 3 naHbi iok HCXoAHue BeJ^H^nHbI ana pacqeioB ootokob tewia h saaiH 
j eciecTBeHHOtt noBepxHOc™ cyiuH c BeaHqHHOtt mepoxoBaiocTH 2oo — ^ 
HHTepecyiomne BeaHMHHU dotokob b cyxoMHOM xoae. npe>Kfle Bcero oSpamaer bh - 
aHHe pesKO Bbipa)KeHHbift cyroqHbifl xoa K034)4)HUHeHTa 

BHa KOToporo M^aeTCH or BHaMeHHfi, SaHSKBX k HyaK., °’l;Va ' xaKa e 

[BMeHqHBOCTb KOS^Cj^HUHeHTa CBBSaHa C CyiOMHblM xoaoM "3’ 

cvuiecTBeHHbiM BBMeHeHHeM xeMnepatypHOfi cxpaxH4)HKauHK ahcm h ^ 

excxBHH c cyxoMHbiM xoflOM rpaaBeHXOB xeMnepaxypu. BAa>KH0cxH h K03454iaPHeHxa 
ypeyaeaxHOCXH BeaHaHHbi xypSyaeaxHOro noxoKa xenaa h 

aaccMHxaHHbie no o6menpHHaxoH MexoflHxe) hmciox BbipawenHbitl cyxonabiH xofl 
‘ MaKCHMyMaMH coBnaaaiomHMH c HaH6o;ibmHMn BeJiHHHHaMH pawauHoaHoro 6a;iaHU 
laHMyirHcnapeHna h o6paxHoft ee^HanHoft xyp6y.eHXHoro noxoKa xenaa, b hoh- 

^^cXxHOUieHHe saxpax xenaa aa acnapeaae a xypSyaeaxabift xenaooSMea b cytoa- 
:oM xoae Taa noeep^cxH cyn^a aaao b xa6a. 4 (b a6coaK)Tab.x BeaaMaaax oes 

Ta6aHua 4 

CooxHOiueHHe saxpax xenaa aa acnapeaHe a Typ6yjieHXHbift exenj.oo6MeH 
fljia noBCpXHOCXH cynia 

Macb. 18 20 22 . 24 2 4 6 8 10 12 14 16 18 

EUP 5 0,5 0,5 0,2 0,4 0,2 5.5 4- 2,5 2 2 7 5 

Kaa 3XH xaK H BbiuienpHBefleaHbie Aaaabie noKasbiearox, mxo cooxaomeHae weacay 
saxoaxaMH xenJia aa Hcnapeaae a xyp6y/ieHxabifl Ten;ioo6Mea pesKO ox^iaqaioxca aas 
50AHOfl noBepxHOCXH a Ana cyma. HMcaao, bcah naa cymeft (b ycaoBHBX saaaBHoro 

““i Pacqex K 03 (i)(l)HUHeHTa rypeyaeaTHOCrii npoBeaea aa ocHOBaHHii Mexox.iKn JlafixTMaHa [3]. 
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no6epe>KbB LlHMAaacKoro MOpa) saxpaxbi aa Mcnapeaae xoabKO b Aaesaoe BpeMsi 
aecKOJibKO npeBOCXOAHX aaxpaxbi aa xypOyaeaxabiH xenaoo6Mea, xo aaa BOAaoft 
nOBepxHOCXbio oaa b xeaeane cyxoK npaMepao b 10 — 15 pas OoAbiue, mbm BeAHnaaiJ 
xenAOoOMeaa c BoaayxoM. Flo cpaBaeaaio c paAaauaoaabiM npaxoKOM xea^a aaa 
BOAOfi a aafl cymefl saxpaxhi xen;ia aa acnapeaae a xypSyAeaxabifl xen/iooSMea oxaa- 
aaioxca no aOcoAioxabiM Be^aMnnaM, kbk sro bhaho as xa6a. 5. 

Ta6aH ua 5 


CooxHoiuenae cocxaBJiaiomax xtnjioRoro Sajianca hba cymeft a BOAoft 


BeaHHHiibi 

Macbi 

18 1 

20 

22 

24 1 

2 1 

^ 1 

« 1 

8 

10 

12 

14 

16 

f LE/P 

4.2 

0,2 

0,3 

0,1 

0.4 

! 

0,2 

0,8 

0,7 

0,6 

0,6 

0,6 

1,0 

Cyma | 

1,0 

0,5 

0,5 

0,6 

0,9 

0,9 

0,1 

0,2 

0,2 

0,3 

0,3 

0,1 

( LE/P 

1.8 

1,9 

2,5 

2,4 

2,5 

2.6 

3,2 

0,5 

0.3 

0.4 

0,5 

0,8 

BoAa 1 pyp 

0,2 

0,1 

0,2 

0 

0,. 

0,1 

0,2 

0,0 

0,01 

0,1 

0,05 

0,06 


npaseAenabie Aaaabie noKasbisaiox, mto aaA cymeft b AacBaoe epeMH aa acnape- 
aae saxpaaaBaexcs aeMaon-iM 6o;ibme noAOBaabi ox paAaauaoaaoro npaxona, a hombio 
no cpaBaeaaio c HBAyaeaaeM AeaxeAbnoft noBepxaocxa aa acnapeaae pacxoAyexcH 
10 — 20% ox npaxoKa xen^a k noBepxaocxa; xypSyaeaiabift xen;TOo6Mea ahcm cocxaB- 
AHex 10 — 30% ox paAHau.aoHaoro npaxoio, a aoabio, oco6eaao b ee Bxopyio noAO- 
BHay, oOecneqaBaex saxpaxu xenaa, cBasaHHue c asAyaeaHeM a acnapeaaeM. HaA 
BOAaoft noBepxHOCXbK) b xeaenae cyxoK xypOyaeaxabift o6Mea cocxaB.naex ox aecKOAb- 
KHX npoueaxoB ahcm ao 20% aoabio ox paAaauaoaaoro OaAaaca, xoxAa nau saxpaxu 
xenaa aa acnapeHae b Aaesaoe BpeMa pacxoiyiox okoao noaoBaabi paAaauaoaaoro 
npaxoKa, a noabio b aecKoabKO pas npesocxoAnx noxepa aa asayaenae c noBepx- 
aocxH. 

riocKOAbKy BeAHHaabi xypOyaeaxaoro npaxona xenaa ic BOAaofi noBepxaocxa aese- 
AHKa, xo, caeAOBaieabao, acnapeaae a asayaenae b aoaaoe speMH ocymecrBamoxcn 
3a eaex HSMeaenaa xenaocoAepacanaa Boaaoft Maccu. 

HecKOAbKO HHbie cooxHomeaaa noayqaioxca Me>KAy xenaoBbiMH noxoKaMa, CBaaan- 
abiMa c xenaoo6MeaoM a BaarooOMeaoM, ecaa peab aaex o nepexoAaoM BpeMeaa roaa. 
Jlaa npHMepa npaBOABM b xa6a. 6 cooxaomeaaa (b aocoaioxabix Beaaqaaax Oes yqera 
3HaKa) B cyxoMHOM xoAe, noayHeaabie no aaOaioAeaHaM 20—21 xiaa 1954 r., Ha 
03. Kpacasaua (JleaaarpaACKaa o6aacxb) aaa boaoH a aaA cymeft. 

T a 6 a H u a 6 


CooTHOuienae cocxaBaaiomax xenaoBoro SaaaHca aaA BOAOft a cymeft 20 — 21 Maa 1954 


BeaHBHHbl 

Macu 

8 

10 

12 

14 

16 

18 

20 

22 

24 

2 

4 

6 

f LEjP 

0,.50 

0,25 

0,80 

0,50 

0,40 

0,30 

0,30 

0,50 

1,00 

1,00 

11,0 

0,40 

Bofla ■! /.£//? 

0,02 

0.03 

0,06 

0,05 

0,45 

0,35 

0,20 

0,23 

0,10 

0,17 

0,22 

0,08 

1 PIK 

0,03 

0.07 

0,08 

0,11 

1,03 

0,95 

0,74 

0,47 

0,10 

0,17 

0,02 

0.19 

1 LE/P 

0,41 

1,14 

0,97 

3,5 

4.00 

1,00 

1,00 

0,00 

OOO 

1 0,33 

0 20 

0,15 

Cyma 1 LEHR 

0,23 

0,41 

0,41 

0,44 

1,33 

0,10 

0,14 

0,00 

0,00 

i 0,1.2 

0.12 

0,14 

1 P/R 

0,56 

0,36 

0,42 

0,13 

0,33 

0,10 

0,14 

0,33 

0,44 

1 0,38 

1 

1 0.62 

0,86 


Ho 3xaM AaaabiM b Mae aau BOAaoft noBepxaocxbio saxparu xenaa aa Mcnapeawe 
Meabme xypSyaeaxHoro noxona xenaa npaMepao b ABa paaa, a xypOyaeaxabift noroK 
(nanpaBacaabifl k noBepxaocxa), no cpaBaeamo c paAHauaoaabiM OaaaacoM, r.Meex 


4 Xpyau rro, BIJII 59 (1211 
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saMeTiiyio ocoOeHno bo BTOpyro no/iOBWHy am- Otcioab CJiCAyeT, mto oomth 

Bce Tcnao OT pajiHanHOHHoro npHTOKa b nepexoiiHoe Bpewn weM, OMeBHflHO, norao- 
maercfi boaoA, a HOUbio TypOyaeHTHbifl hotok xenaa cocTaBaaeT cymecTBCHHyio aoaio 
B HsayqeHHH noeepxHOCTH. 

Hro KacaexcH cyT04H0ft HSMeHHHBOCXH aaxpax renaa Ha Hcnapeime h xypOyacHi- 
HbiH xenaooSMeH Haa Boaott b iiepexoaHoe BpeinH, to, i<aK bhaho h 3 xaOa. 7, owa 
xopouio BbipaiKeHa. npH aroM MaKCHMyM HcnapeHHJi HaOaioaaexca b wacbi Han6oabuiHX 
BeaHHHH paaHauHOHHoro SaaaHca, a MaKCHMyw xypOyacHTHoro noxoKa xenaa, Hanpas- 
acHHOro K noBepxHOCTH, npHxoawTCH na nocaenoayaeHHbie Hacw. 

riOMHMO CyXOHHOK HSMeHMHBOCTH BBaHMHH HCOapeHHH H TypOyaBH THOPO nOTOlO 
xenaa, npeacxaBaaex HHxepec BbiacHeHHC hx Bapnau,HH oto ana ko awio. K co>kaaeHHio, 
B cooTBexcTBHH c HMeEoiiiHMHca aaHHbiMH cyAHTb o6 3TOM MO>KHO xoabKO 00 HaOaio- 





Phc. 1 . Xoa ueaHqHH xypSyaeHTHoro noxoKa xenaa h saxpax xenaa 
Ha HcnapeHiie b nioae 1954 r. 


aeHHBM B xeneHHe 15 anefi b moae na LJ,nMaflHCKOM BoaoxpaHHawme. Ha pHC. 1 aaH 
xoa noaycyxoHHbix (aHeBHbix) cyMM saxpax xenaa na Hcnapenne h xypOyaeHTHufl 
xenaooOMeH b oxaeabHbie aHH Hioaa. Kan snaHO H3 npwBeaeHHbix aaHHbix, usMeHHH- 
BOCTb HcnapeHHH oxo ana ko anio SHaMHxeabHaa, Hcnapenne 3a aeHb Moaeex Menaxhca 
ox 1 ao 5 MM. BapHauHH xypOyaeoxHoro noxoKa xenaa He 3acay)KHBaK)x Soabiuoro 
BHHMaHHa BcaeacxBHe MaaocxH caMOK BeaHannu. 

il-xa xoro mtoOh aexaabHO pasoOpaTbca b MexaHHSMe BsaHMoaeficxBHa h pacnpeae- 
aenna xenaa na BoanoH nosepxHocxH, caeayex npocaeanxb sa cyxoanuM xoaoM 
cocxaBaaramHX xenaoBoro 6aaaHca b xeaenne Bcero xenaoro nepHoaa. 

OawaKo na ocHOBaHun npHBeaenHwx MaxepnaaoB ywe mo>kho caeaaxb caeayiouiHe 
BblBOAbi: 

1. B aexHee BpeNia paaHauHOHHoe xenao Haa BoaoH b cpeaweM aa cyxKH pacxo- 
ayexca na ncnapcHHe c noBepxnocxH. 

2. B xeneHHe cyxOK HcnapeHne MeHaexca Maao h b HOHHoe speMa npw oxpHua- 
xeabHOfi BeauMHHe paanaunoKHoro Oaaanca o6ecneqnBaeTCH 3a cnex xenaa Boanoft 
Maccbi. 

3. BeanHHHbi xypOyaeHXHOro xenaooOMeHa aexOM yBeanmiBaiOT npnMepHO na 10 /q 
paaHauHOHHbiil npnxoK xenaa k BoaHOtt noBepxHOCxn. 
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4 B BeccHHee BpeMJi cooTHoiueHHe cocTaB;iHiomHX xenaoBoro 6a;iaHca cyme- 
CTBCHHO OT;iHMaeTca. Hmchho aaTpaxbi xen^a Ha HcnapeHHe b cpeAHeM aa cyxKw 
cocxaBJiHiox MCHbiue 207o ox npHXOflamero paAHauHOHHoro xen/ia, a Bce ocxaabHoe 
xenao aKKyMyaHpyexca BoaHOft mbccoH. 


1 Frans ilia M. Ziir Frage des Warme-und Feuchteaustausches iiber Binnenseen. Mitteil. 
flps Met Inst der Uiiiversitat Helsinki, Ks 42, 1940. 

2. OrireBa T. A. XapaKxepHCiHKH rypeyaeniHoro odMena naa BOaoeMaMH. nenaxaercs 

3. OrLTa”°T. l^'^'EoTopHe aaKOnoMepnocxH xenaoBoro daaanca aesxeabHoft noBepxHOcxn. 

rnApoMexeon3;iax, 1955. 


M. n. TMM O0EEB 
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OB M3MEHEHHH TEMnEPATyPbl M BJ1A>KH0CTM BOSiiyXA 
HAA OrPAHMMEHHblMM BO/IOEMAMM 


PaccMOxpHM HSMeneHHe xeMnepaxypbi h BaaacnocxH Bosnyxa npH ero flBHHtcHHH mo. 
orpaHHqeHHbiM BOAoeMOM. non orpaitHHeuMbiM BOfloewoM mu noHHMaeM BoaoeMbi cyiiiH 
c xapaKxepHbiMH pasMepaMH ox HecKoabKHX coxen MexpoB h ao coxen KnaoMexpoB. 
llpH flBH>KeHHn BOSAyxa naa. xaKHM BoaoewoM ero xeMnepaxypa h B/iawHOCXb Synyx 
HBMeHflXbCSi raaBHbiM ' oSpaaoM noa BananHeM npouecca xenao- w BaarooSMeHa Meway 
BOflHoH noBepxHOCXbio H BOBayxOM. 3x0 noao>KeHHe cnpaBeaaHBO h aaa flBHJKeHHJi 
BOBflyxa naa QoabUJHMH, HeorpaHHqenHbiMH BoaoeMaMH, oanaxo KoanqecxBeHHoe. ohh- 
cauHe npoueccoB renao- h Baaroo6MeHa b 3xom cayqae cymecxBeHHO Cy^ex oxaH- 
qaxbCH ox paccMarpHBaeMoro HaMH cayMan. 

Hpouecc HBMeHeHHa Baa>KHOCXH Boaayxa HaHCoaee saMexHUM Sytiex b cpaBHHxeabHO 
TOHKOM, npHseMHOM (xo^Hce — opHBOAHOM) caoc Boaayxa. MMea 3xo a smy, b nep- 
BOM npH6aH>KeHHH xaKOfi npouecc mo>kho CHHxaxb cxauHOHapHUM. OpH yioBanHux 
Bbiine npeflnoaoJKCHHflx Baaroo6MeH 6yaex onHCUBaxbca HSBecxHUM ypaBHenaeM xyp6y- 
aenxHoR xiHcficjiyBHH: 


(1) 


3 a.ecb 9 — BaaxtHOCXb Boaayxa, tz — CKopocxb Bexpa, x, s' - ropHSOHxaabnaa 
(Hanpasaena BAoab Bexpa) h BepxHKaabHaa KoopaHHaxu. 

CoBepiiieHHO anaaorHMHoe ypaBneHHe Momex 6bixb HanHcano aaa npouecca xenao- 
oSMeua, KpoMe xoro, ecau BocnoabsoBaxbca sKBHBaaeHXHotl xeMnepaxypofl, xo npo- 
ueccbi xenao- h BaarooSMSHa Moryx 6bixb onucaHU ouhhm ypaBHeHHew [nanpHMep, (7)] . 
OuiiaKO B Mexoai-iaecKOM oxiioujenHH neaecooCpasHee paccMaxpuBaxb jiaa ypaBueHHa 

™na (1). /IX A/t 

HMeroxca MHoroMHcaenHue paSoru, nocBauieHnue peuieHHio ypasHenHa (1). Mu 
cxaBHM nepea coSoft Bauaay BuacHHXb KoaHMecxBCHHyio cxopoHy npouecca usMeHeHua 
xeMnepaxypu h BaawHocxa Bosayxa Haa BoaoeMaMu. Opu sxom a^ifl 6oaee mn Menee 
noapoSHoro anaaMsa Moryr 6bixb HcnoabSOBaHU cpasHuxeabHO npocxue, ho aocxa- 
XOHHO cjiHBHMeGKH ofiocHOBaHHbie peiucHHa ypaBHeHUB (1). flaa HaiuMX ueaeH noaxoaa- 
lUHMH rpaHHHHbiMH ycaoBHflMH ypaBiieHHa (1) HBaaraxca caeayKUUHe: 

1. CHHxaioxcH HBBecxHbiMH „HaMaabHaa“ xeMnepaxypa h BaawHocxb Boaayxa. 

2. Ha Boanoft noBepxHOCXH saaaioxca sHaqeHHH Baa>KHOcxn h xeMnepaxypu. 

nepBoe ycaoBue HBaaexca oaeBnaHUM u SeccnopHUM. Bxopoe ycaoBue xpeSyex 

noacHeHHfi. Hxo Kacaexca xeMnepaxypu noBepxHOCxH Boau, xo sxa BeanauHa HaaeatHO 
HSMepaexca cxaHuapxHUMU npueopaMH h Bnoane onpeaeaeHHa. d^opMaabHO mo>kho 
CHH xaxb BOBMOWHUM H BauBHHe BaawHocxH Boaayxa ua BoanoR noBepXHOCxu. OanaKO 
cnocoQ ee onpeaeaeuHH ■ h uBMepeuiia sxhm e;ue He onpeaeaaexca. SiccnepuMeH- 
xaabHO we HSMepwxb axy Btnmmy apesebmaRuo xpyano h noaxoMy aannux no 3Ha- 
ueHHio BaawHocxH Bosayxa Ha rpaHHue pasaeaa Bosayx — Boaa mu noua He HMeeM. 
TeM He Meuee KOCaenHue ouchkh axoft BeauaHHU, BunorfHCHHue pasaHWHUMH Mexo- 
aawH (CM. [1], [3], [61), noBBoaaiox yxsepwaaxb, hxo c yaoBaexBopHxeabHoK xomhocxuio 
saaacHo'cxb Ha’seaHOR noBepxHOCXH paBHa MaxcHMaabHoR BaawHoexH npH xeMnepaxype 
noBcpxHOCxH Boau. 
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nocKOJibKv Mbi paccMarpHBaeM TpaHC(J)opMauHio B03;iyxa naa orpaHHqeHHbiMH 
BoaoeMaMH, nocTOJibKy BejiHMUHbi u Vi k (cKopocTb BeTpa h K 09 (})(i)HUHeHT Typ 6 yjienT- 
hocth) mowho npHHBTb B cacayiomeM BHae: 


ripH yKaaaHHbiX npeano/ioJKeHMax peuieHHe ypaBHCHHH (1), nax HSBecTno [6J, 
HMeex bha: 




Saecb HanaabHafl Baa>KHOCTi. flan 4)opMyabi ( 3 ) BeaimHua aoa)Kna Mswe- 

HHTbCH no BbicoTe no cxenenHOMy saxony xH.na ( 2 ) wm ocxaBaxbca nocxoaHHofi 
c BbicoToR. — MaKCHMaabnaa BaawHOCXb, cooTBexcxByioiuaa xeMnepaxype nosepx- 
Hocxn BOflbi; ./ 

p ^ 2jD^ = F , 2/7^ — nsBecrnaa [5] i^ynKunn. 

OSpaxHMCfl cnaMaaa k Bbiflcnennio BaKOHOMepnocTeH HaMenenHa Baa)KHOCxn Boaayxa 
naa BoaoeMaMH. Kax noxasbiBaex ^opMyaa ( 3 ), nsMenenHe BaaiXHOCTH Bosayxa saancux 
ox HanaabHott BaajxHOCxn Boaayxa, xcMnepaxypbi Boau n anaqenHR 4 )yHxuHH fl . 

BeaHHHHbi L Vi p HMeiox caeayiomnH CMWca; p — anaHenne e,p 

c yaoBaexBopuTeabHOfi xoanocTbK) motkcx 6bixb npnnaxo nocxoanHOft h pasHOfi 0,1. 

/ (4) 

^ — I - 4p «. 1 ’ 


r;ie ^ — OTHOiueHHe xoatt^^JHunenxa TypOyaeHxnocTH x cxopocxn sexpa na cjjHXCHpo- 


TaKH.M oOpasoM, nsMenenHe Baa>xHOCXH Boaayxa naa BoaocMOM onpeaeaaexca eann- 
cxBenHbiM cjjHSHMecxHM napaMerpoM — BeaHMHHOfi ^ . 

4 >opMyaa ( 3 ), necMOxpa na cbok) npocxoxy, b ochobhom npasHabHO onncbiBaex 
BxcnepHKenxaabHO HccaeaoBanHbie saxonoMepnocxH HBMeneHHa BaaTXHOCxn Bosayxa naa 
BOaoeMaMH. HMenno HSMenenne BaajKHOCxn Boaayxa npn ero npoxoKaennn naa Boaoe- 
MOM, xax noxasbiBaex (JjopMyaa ( 3 ), xapaxxepHsyexcfl caeayioiUHMH aaxonoMepno- 

CXHMH. 

1 . Baawnocxb Bosayxa nanOoaee HHxencHBHO nsMenflexca raaanbiM oOpaaOM na 
naqaabHOM OTpesxe nyxn Bosayxa naa BoaocMOM. flocae axoro Baaacnocxb HSMennexca, 
HO HBMenaexcn cpaBHHxeabHO MeaaenHO. Hanaabnbifl ynacxox HanOoaee HHxencHBHoro 
jiSMeneHHH Baa>KHOCXH no npOTsoxennocxH ^aaa ' Bbicoxbi 2 — 2 m h ananenHa 

^= 0,01 m') npocxnpaexca ao 5—10 xm. 

2 . MBMenenHe BaawHOCxn soaayxa naa BoaoeMOM cymecxsenno saBHcnx ox naqaab- 
hoH BaajKHOCXH Boaayxa, c xoxopoft nocaeanHfl naqHnaex aBtoxenne naa BoaoeMOM. 
OxHOCHxeabHoe HSMenenHe Baa>KHOCXH, na ocnoBannH (})opMyabi ( 3 ), onpeaeaaexca 
caeayxJiUHM ypaBnenneM: 

X. e. npn npoqnx oannaxoBbix ycaosnax oxnocnxeabHoe HaMenenne Baa>XH 0 Cxn oOpaxno 
nponopUHonaabHO naqaabHofl Baa>KHOCXH. 
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3 . MBMenenne BaaixHocxn BOsayxa xeia 6 oabme, new Bbiuie xeMiieparypa nosepx- 
HOCTH BoaoeMa. Taxnw oOpasoM, HanpnMep, aaa BoaoeMOB b pallonax nycxbinb n noay- 
nyCTbiHb MBMenenna Baa>XH 0 CXH BOaayxa aawe npn oannaKOBbix naqaabHoR Baa>KH.ocxH 
BOsayxa n pasiwepax BoaoeMOB 6 yayr OoabmHMn, Men sxn a<e BeanqnHbi aaa Boaoe- 
MOB 6 o.fiee ceBepnwx paHonoB. 

YxaaanHbie BaxonoMepnocxH nsMenenHa Baaa<HOcxH BOsayxa naa BoaoewaMn xopouio 
rioaxBep>xaa!OXCH MaxepnaaoM naOaioaeHHfi, npHBeaennbiM b MOHorpac|)HH [ 2 ]. Snaaenne 

BeanHHHbi ^ ~ , iioMeuienHOti na pnc, 1 (xpHBan /), nosBoaaex paccqnxaxb 

^ q„—q\ 

Baa>XHocxb Boaayxa na akdOom paccxoanHH ox Oepera n aroSoH sbicoxe naa Boaoio 
'^npH aannoM ecan HSBecxna naqaabnan Baa>XHOCXb n xeMnepaxypa Boau. Ha 

pnc. 1 xpnBaa' 2 aaex cpeanee MBMeneHHe Baa>xHOCTH aan BoaoeMa aannoro paaviepa 
(Beananna L). 

PaccMOxpHM K'paxKO nsMeneuHe xeMnepaxypu BOsayxa naa BoaoewaMH. 

MsMeneHne xeiwnepaxypu BOsayxa onncbiBaexca caeayioianM ypaBnenneM. 


T^T,^{Tn-T;)F[]-,2i). (5) 


- naqaabnaa xeMnepaxypa 
xeMnepaxypa noBepxno- 


3aecb T\ 

Boaayxa, - 
cxH BoaoeMa. 

Hxo xacaexca xoanqecTBeHHbn 
BaxoHOMepnocxeR HSMeneHna xeMne' 
paxypbi, xo OHn, xax noxasbiBaei 
4 )opMyaa( 5 ), b aannoft cxewe coB' 
naaaK)x c xaxoBbiMn aaa 


Phc. 1. SaBHCHMOCTb nean'iHHM (j OT paa.aepa 
BoaoeMa. 


T~Ti 


HSMeHenna 

BaawHOCXH. Ecan mu BBeaeM napaMexp anaaorHqHbiR Beanqnne 3^,x . 
xo, xax oqeBHano h 3 npeauayuxero, npeanoaaraa, qxo xoacJxjjHUHenxbi xyp 6 y- 


aenxHocxH aaa xenao- w BaarooOMena qacaenno oannaxoBbi. 

PaccMOxpeHHe sxcnepHMenxaabHoro Maxepnaaa noxasbiBaex, qxo BeanqnHbi n 3 ^ 
aeflcxBHxeabHO SansKH apyr x apyry. 3xo osnaqaex, qxo xeMnepaxypa n Baa>xHocxb 
Boaayxa npn ero aBn>KeHHH naa BoaoeMOM b nepBOM npH 6 an>xeHHH nsMeiiaioxca no 
OflHOMy saxoHy ii oxHOcnxeabHue nsMeHCHHa VKasaHiibix seanqnH npH 6 .qH>xeHHO oah- 


Caeayex oTviexnxb, qxo TpaHc470pMauHa uoaayxa naa boaobmom xapaxaepnayexca 
He xoabxo usMeHenneM xewnepaxypbi n BaaiXHOCxn BOsayxa Ha (jinxcHpoBaHHoR Bbicoxe, 
HO n cymecxBeHHoM nepecrpoKxoR BepxnxaabHoro npo4)Haa axnx saeMeHXOB. B qacx- 
HOCTH, 3X0 nB.xaexcn BawnbiM aaa xeMnepaxypu Boaayxa, xax xax npn ABHweHHH 
Boaayxa naa BoaoeMOM, HanpnMep, „HaqaabHaa‘' nnsepcHa b neM motkbx HHxeHCHBHO 
paspymaxbca, n b npnBoanOM caoe Mowex (|)opMHpoBaxbca pesxo BbipawcHHoe 
HeycxoflqHBoe paccaoeHne. YxasaHHbie Bonpocu HMeiox onpeaeaeHHoe BHaqeHne n aaa 
HSMeHeHHK Baaa<HOCXH BOsayxa, flaTxe b paMxax xoabxo qxo HBaoTxeHHofl npocxeftujeft 
xeopexnqecxoK Moaean xpaHC(|)opMauHH BOsayxa naa BoaoeMaMH mo>kho noayqnxb 
HHTepecHbie peayabxaxbi no nsMeHeHHX) cTpaxncjjHKauHH BOsayxa npn ero aBnweHnn 
naa BoaoeMOM. 

OaHaxo 3XOT Bonpoc aaecb cneunaabHO ne pacCMaxpnBaexca. Mbi ywe yxaabiBaaH, 
qxo paBeHCXBO BeanqnH n Bbino.nHaexca npneanweHHO, b, nexoropbix >xe cayqaax 
OHH aaMexHO oxanqaioxca apyr ox apyra. 

Ecan cooxBexcTByiomHM oOpasoM oSpaSoxarb axcnepnMeHxaabHbifl Maxepnaa, npw- 
BeaeHHbiR B MOHorpa(})Hn [2] n oxHOcamnflca x pasaHAHhiM BoaoeMEM, to motxho 
noayqnxb caeayiomne cpeanne SHanenna BeananH = 0,28 n Cy,=^0,36. 

flan Toro qxoObi xoanee n npaBnabHee onncaxb nsMeHenne xeMnepaxypbi n Baa>K- 
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HOCTH B03Ayxa nafl BoaoeMOM, HeoSxoAHMo oTiosaTbca or neKOTopwx flonyrueHHH, 
npHHHTbix npH peiucHHH ypaBHeHHti lenao- h BMroodweHa h hb BcerAa Hadaioaaio- 
in,nxcfl B npHpone. B aacTHOCTH, HeoSxoAUMO ymiTUBaTb, mto xeMnepaxypa Ha noBepx- 
HOCTH BOfloeiwa HHOraa aaKOHOwepHO HSMeHaeTcn no aepKaay BOfloeMa. 

noaxoMy paccMorpuM ypaBneHHe (1) npH caeayiomeM yc.iOBHH ria noBepxHOCXH: 


e. Mbi npeanoJiaraeM, 


no HanpaBaeHHio sexpa, BeawMHHa 


no xeMnepaxypa iioBepxnocxH boaw anHeHno nsMenfiexca 


)rfla Mowex 6bixb aanHCana b c/ieflyiomeM 




PeiuenHH ypaBHenHH 


1 ) aasi BJia>KH0C' 
/caOBHfix 6 ya.yx 


I ycaoBHnx (6) h (7) 


axq^^ ciih)^xe j-fTy 

<? == 4- (<?o„ — q') t + axq^^ F+ ;|g r — _--yp \ -^j ■ (■ , 

Be;iHnnHa ^ MO)Kex HMexb pa3/iHMHbie 3iiaKn, noaxoMy BannHne HBMeneHHsi Ha 
npouecc xpaHc4)opMauHH 6ya.ex xaioxe paaanMHbiM. 

<J)opMyabi (8), (9) no^asuBaiox, nxo SeapaBMepubifl napaMexp 3 MorKex oKasaxhCH 
neojiHHaKOBhiM aaa xeMnepaxypbi ii BJiarKHOcxH. n&sxoMj^ HiMenenne xeMjiepaxypbi 
noBepxHOCxH mokox He xoabKO HSMCHHXb cxenenb xpaHCcj^opMaunn, ho h ooycaoBnib 
KoaHMecxBeHHbie pa3nmw\ b n3MeHennH xeMirepaxypu h Baaacnocxn, mxo He HMeao 
Mecxa B cayqae nocxoaiiHOti xeMnepaxypbi noBepxHucxH bohu. 

OneBMAHO, npH „HyaeBOM“ HanaabHOM „CKaMKe“ xeMnepaxypbi h BaaiKHOCxH bob- 
flyxa nocae;iHHe npii a,BH>KeHHH BOBAyxa naa boxiocmom xanxie 6yji,yx HBMeHnxbcsi. 
3xox npouecc xapaKxepHsyexcn xpcMH rronoaunxeabUbiMH uaenaMH cjiopMya (8) ri (9). 
PaccMOxpHM 6ojiee no^ipoSno ocoSenHocxii HBMCHeHHH xeMnepaxypu n ^aa>KHOCiH 

BOBAVxa i-iaA BOfloewaMH, Hcnoabsya /ran aHaJinsa napaMexpbi = ^— — — ^ , ^,,= 

— —LLmlb-. B npHDoae HanSo-xee nHrepecHbiMu HBanioxcsi cjiynaii xopoiuo BuparKen- 
yon”7i 

HOfl a/lBCKnUH. 

^!J,afi xo.aoAHOtt aflBei<u.HH (T'qj^ — Toraa npn ]> 0, x. e. Kor;ia xeMne- 

paxypa noBepxiiocxH no HanpaBaenHio noxoKa pacxex, xpaHc4)opMauHn 6ynex npoHC- 
xoAHXb 6oaee nHxeHCiiBHO, neM npn HeH3MennoH xeMnepaxype noBepxnocxn. Pacnexu 
xaioKe noKasbiBaiox, nxo npn peaabubix sHaneHHflx BeannnHbi y (HanpuMep, 
Y = l-10“‘' rpajx. M“') H3MeHeHHe xeM.iepaxypbi 6ya,ex nponcxoflHXb 6oaee HHxeH- 
CHEHO, HBM HSMeHCHHe B^awHocxH, X. 6. B 3TOM cayuae ciy. >0^^. B caynae >Ke, Koraa 
7<^Q, X. e. xeMnepaxypa noBepxHOCXH no HanpaBaennio noxoica yMeiibUiaexcfi, visMe- 
Henne TeMne®paxypbi h Baaa<HocxH 6yaex nponcxoauxb Menee hexchchbho, bcm npn 
nocxonHHOft xeMnepaxype noeepxHOcxH n, npoMe xoro, oSuhho BbinoaHJiexcfi ycaosne 

il,an xenaoH aaBeKUHH — 7'i) <^0] bosmokhu xaurKe abb caynaB. EcaH^^O, 

xo HSMeHeriHH 6yayx npoHcxoanxb Menee HHxencHBHO, aeM npH nocxoannoft w Syayx 
He6oabuiHe KoaHMecxBCHHbie pasauHnn b HSMeHeHHH xeMnepaxypu h saaiKHOcxH, npw 
3X0M 


HSMeHeHHH xeMnepaxypbi h saaiKHOcxH, npn 
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Ecan we y<0, xoraa xpoMC xoro, HSMeHenna 6yflyx nponcxoanxb Soaee 

HHxencHBHO, HCM npH const. 

B npHpoAe Ha6aioaaioxcfl Bce paccMoxpeHHbie HaMH caynaH, OAHaKO, no HaineMy 
mhchhio HaH6oaee bosmowhhmh jiBaaioxcH caeayioiuHe: npn xenaofi aflBei<UHH y<0, 
upH xoaoflHoH aaBeKUHH 7>0. Caeayex oxMexHXb. nxo cyiuecxByiox BoaoeMbi, Ha 
Koxopbix B xeHeHHe Bcero xenaoro BpeMeHH roaa HaSaioaaexcn nocxoHHHuft rpa- 
flHenx xeMnepaxypbi noBepxHOCXH. Ho 9 xh cayuan, noBHawMOMy, 6oaee peaKO BCxpe- 
uaioxca. BaarHo oxMexHXb, mxo ecan y>0 npn xoaoanoft aaBeKUHH h y <C 0 npn 
xenaoti aaBeKUHH (x. e. b naHdoaee XHunaHux ycaoBHUx aan orpaHHueHHbix BoaoeMOB 
B xenaoe speMfl roaa), xo napaMexpbi yaosaexBopfliox ycaoBHio a,/.> a^. MnaHe roBopa, 
ecan xeMnepaxypa noeepxHOCXH Menfiercn no HanpaBaeHHio noxoKa,.xo b ueKOxopbix 
caynanx xeMnepaxypa Bosayxa, Haxeicaiouiero na BoaoeM, 6yaex HSMeHHXbca ooaee 
HHxencHBHO, MCM BaawHOCXb. 3X0 o6cxoaxeabcxBO, bosmowho, nBaaexcH npHUHHoK xoro 
(fiaKxa, MXO sKcnepHMeHxaabHo onpeaeaeHH've BeaHMHHbi h [2] Maine B^ero 
yaoBaexBopsiiox ycaoBHio 

Jlaa npHMepa BbiMHCauM BcaHMHHW a^. 

H no ^lopwyaaM (8) h (9). itaa pacuexa 
Hcnoab3yeM caeayiouxHe aauHbie: — 

— 'fj = — 10°, 7 = — 10-'* rpaa. M-’, p = 

— 0,1 ^ = 0,01 M. Pesyabxaxbi pacMexa 
npeacxaBacHbi na rpacjjHKe (pnc. 2). 

PaccMOxpHM Bonpoc o6 onpeaeaeHHH 
noxoKOB xenaa h eaarH b cayaae, ecau 
T ^ = + 06o3HaMaa HcnapeHue Me- 

pe 3 E, iioxoK xenaa Mepes P, HMea b BHay, 

MTO £ = 

MUM caeayiomne BbipaweHua aaa P a E'. 

- 

P - Ti^') ' - ( 1 _;i) (2 -;i) r ( 1 - p) ( 1 - 2e)' " ( 1 - p) 0^' P (p) ’ 

*1 n 

17Jp I Jj ^ , (11) 

^”235-1- 7(,„‘ (1 -/;)l2-;^)r(/7) (1 - 2;?)' - (1 -p)^' P {p) 

Baecb 6',, p — xenaoeMKOCxb h naoxHOCXb Bosayxa, D = — ae^iH- 

UHX BaawHocxH Boaayxa, r(/?) — raMMa-(|)yHKUHn. 

B cayMae = const sHaMenHa BeaHMHH P n E onpeaeaaaHCb xoabKO BXopuMH 
MaenaMH cbopMya (10), (11). HepBbie Maeubi 3 xhx (|)opMya ynuTUBaiox HSMeneHMe 
xeMnepaxypbi noBcpxHOCXH. BauaHHe nocaeanero na snaMeHue P E ncHO noKasbi- 

Baiox dropMyabi (10) h (11). „ i- 

HeftcxBHxeabHO, b saBHCHMOCXH ox 3naKa y BeaHMHHbi P h f He xoabKO Moryx 
MeHfixb SHaMCHHe, HO H CBOti 3HaK. Ecan paccMoxpexb yKaaaHHue Bbime caynaH, xo 
B oxHOiueHHH xenao- h BaarooOMeHa, yMHXbiBan cooxHOiueiiHSi (10), (11), momcho cae- 
aaxb caeayiouiHe saKaiOMCHHn. 

Hpu xoAodmU adeeKHUti, Koraa y>0, xenaooOMeu h HcnapeHHe Oyayr 6oab- 
lUHMH, MCM B cayMac = const, mto h oOycaoBHX 6oaee HHxeHCHBHoe HSMeHeHHe 

xeMnepaxypbi h BaawHOCXH Bosayxa. ^ ^ 

fjpu metiAou adeeKHUU, Koraa y<0, eeaHMHna P<0, mxo cooxBexcxByex 
noxoKy xenaa, nanpaBaeHHOMy k BoaHOtt noeepxHOCXH. 


Pnc. 2. 

H Hcnoabsya cj’opMyau (8) h (9), noay- 


^c^p(7o„-r) 
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Bjioflb Bexpa) TaKHce 
tieTb MCCTO npouecc 

KOHfleHcauHH BOflflHoro napa Ha boahoH noBepxHocra. Kan bhaho h 3 (|)0pMyflbi ( 7 ), 
AJifi Ma;ibix 6 h D>0 Be;iH4HHa £">0, ojawaKO pacHerbi noKasbiBaiOT, mto Mwe npH 
HcfioabiuHX rpaAHeHTax rpaa. m— ') h fl;iH BOAoeiwoB c xapaKrepubiMH 

pasMepaiMH ao 50— lOQ km BeaHBHua KOHfleHcauHH MOwer Gbiib sHaHHTejibHOfl. 

PaccMOTpHM c^ieayioLUHfl npHMep. riycib ^ = 0,01 m; Q — 500 (x = 50 km), 
D ^3 m6, >]• = — 1.10“'* rpa;i. m~‘, ii^—b m/cck. Tor^a Ha ocHOBaHHH (]3op- 
My/ibi (11) Be/iHHHua KOHfleHcauHH aa nepHOA anpeab — OKTaOpb Syaer pasna 
450 MM. 

PaccMOipeHHbiH npHMep xapaKtepHsyeT ycAOBwa Ha HeKOTopbix oaepax. Kohcmho, 
npHBeAeHHbiM iiaMH pacqeT npeAnoAaraeT, hto rpaflHCHT ~{ = — 10“'* rpaa. m“' coxpa- 
Hser CBoe SHaneHHe b teneHHe 7 MecaueB, mto ObiBaer oqenb peAKO. OAHai<o h npn 
OoAee oSbiqHbix ycaoBHnx mh MO)KeM noaynHTb BeAHMHHbi KOHAencauHH TaKX<e snaqH- 
Te.abHbiMH. 

TaKHM oSpaaoM, npH HeKOxopbix peajibHO HaSaioAaeMbix ycTOBHnx TpaHc4)opMauH5i 
BOBflyxa Ha BOAoeMax CBssaHa c KOHAencauHefl boabhopo napa Ha boahoH noBepx- 


BeAHMHHa E npw HeKOXopoM sHaqeHHH 7 h 6 (pasMep BOAOCMa 
MO>Kex Gbixb OTpHuaxeAbHoH, x. e. BMecxo HcnapeHHa SyAer h; 



HOCXH. 

OneBHAHO, B noAoShbix cayqaax OyAyx oSpaaoBbiBarbca xyMaHbi oxaawAeHHa, pac- 
CMOxpeHHe KOTOpfaix, OAHaKO, He bxoaht b saAaqy HacToameK paSoxbi. CaeAyex 
oxMexHXb HeKOTopyio npH6AH)KeHHOcxb pacnexoB xeMne- 
paxypbl H BAajKHOCTH npH HaAHqHH KOHAeHCaUHH, 

BCACACXBHe Heyqexa xenAOXu HcnapewHa. OAHaKO 
yqer axoro b ycAOBwax npHseMHoro caoa BOSAyxa He 
aB.nnexca b nepBOM npH6AH>KeHHH hboOxoahmum, thk 
lOK 3XOT acjDcjDeKT B AaHHOM CAyqae mbao BAnaex Ha 
HBMeneHHe xeMnepaxypbi BOSAyxa. 

B xenaoe Bpeiaa roAa xeMnepaxypa noBepxHOCXHoro 
^ i ^ CAoa BOAoeMOB, HsvteHaacb no sepnany BOAOeMa, hhop- 

Pj^(, 3 Aa B CHAbHoM cxeneHH CBasana c pacnpeAeAeHHCM PAy- 

6hh. 

rioaxoMy, HanpHMep, actom seAHMHHa b neKoxopbix CAynaax yMCHbiuaeTca 

B HanpaBAeHHH ox OepexoB k ueuxpy BOAoeMa, ecAH PAyOnHa b 3xom HanpasAenwH 
saKOHOMepHO yBeAHqwBaexcH. B axHX CAyqaax HSMenepme BeAHMHHu no sepxaAy 
BOAoeMa OoAee npaBMAbHO onncbiBaexca CAeAyiomeft (JiopMyAOfl: 

PAe a = 4 /? — paswepbi boaobma (baoab sexpa). 

BeAHHHHa xoPAa Mowex 6bixb npeACxaBACHa cooxHOuieHHeM 



npHHeM 

235 + /-o„- 


(13a) 


riapaOoAa (12) H 3 o 6 pa>i<eHa na pHc. 3. flapaOoAa MOx<ex 6 bixb oSpamena BbinyK- 
Aocxbio He BHH 3 , & BBepx, Mxo HHOPAa cooxBexcxByex xaKXie peaAbHo naSAioAaeMOMy 
HSMeHeHHK) BeAHHHHbl T . 
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MsMeHenne xeMnepaxypy BOBAyxa naA boaobmom npw ycAOBHH (12) onpeAeaaexca 
CAeAyromeR cjDopMyAoft: 

7'=P,+ [(7'«-7-,)-«(T) + »(f)- 

™ x-'A 

^ “ 40 • 


'I ' 2 — p I 2 -p I 


(15) 


riocAeAHHe (jjopMyAbi noKaauBaiox, nxo b cayaae, kopab ~ 
paBeHCXBe xeMnepaxypbi BOSAyxa, HaxeKaiouxepo Ha boaobm, h xeMnepaxypbi boau 
y ypeaa BOAoeMa, HSMeneHMe xeMnepaxypbi BOBAyxa npH BbinoAHeHHH ycAOBwa (12) 
6yAex HaOAiOAaxbCH h BCAHMiiHa a ^ zfzQ . ilaa HSMeHe-HHa BAaiKHOcxH BOSAyxa naA 
BOAoeMOM npH BbinoAHeHHH ycAOBHa (13) noayqHM CAeAyiomyio 4)opMyAy; 


q - q, -p 

L_£.-// 

(i-;') I ■ I 


■K-«,)-P(t) + Kt)- 

' 2;,) + 


w . 


(16) 


SAecb 


W 


" i \- p ) X 1 

(i-p)r(/7) r I • (2-p) I (2-p) 


(17) 


Ha oCHOBanHH ^opMyA (14) h (16) AePKO saKAioqHXb, hxo BCAHqHHbi 3 ^, hmbiox 
ooAee CAOWHbie BbipaweHHa n i-ie oSasaxeAbHO aoawhbi hhcachho 6bixb oAHHaKOBHMH, 
KaK 3X0 6biAO B CAyqae nocxoancxEa BeAHMHHbi T ^. 

Ho CHX nop Mbi HcnoAbsoBaAH onpeAeAeHHbie npennoAOHceHMa 0 „HaqaAbHOM“ pac- 
npeAeAeHHH xeMnepaxypbi hah BAancHOcxH soBAyxa. HMenno BBAHHHHbi h npH- 
HHMaAHCb nOCXOHHHblMH HAH MeHJnOIUHMHCa C BbICOXOR 00 OAHHaKOBbIM cxeneHHbiM 
saKonaM. FIocAeAHee npeAnoAOwenne, noBHAHMOMy, npaBAonoAoSno, xaK KaK b npHseM- 
HOM CAoe BOSAyxa HaSAiOAenna noAXBep>KAaiox cnpaeeAAHBOCXb npeAnoAO>KeHHH: 
0 hoaoShh BepxHioAbHbix npo 4 )HAeft MexeopoAOPHqecKHx aAeMCHXOB (xeMnepaxypa, 
BAawHocxb, Bexep), 

HecMOxpa Ha 3xo, ne npeACxaBAaex oco6oro xpyAa HanHcaxb cJiopMyAbi, Koxopbie 
63'Ayx xapaKxepHBOBaxb HSMeneHHe xeMnepaxypbi (BAajKHOcxH) BOSAyxa npH epo abh- 
weHHH HHA BOAoeMOM npH npoHSBOAbHbix SHaneHHHX a Tj : 


r(p) 




‘’ f ( y)e 



(18) 
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3xa (|)0pMyAa npHBeACHa b paSoxe ZL. Jl. JlaflxxMana [4] h b pa6oxe aaxopa [6]. 
B {})opMyAe (18): f ( y )= 7^i 

Ip ~ ^yHKUHfl BecceAH 


k^x 


u^zi 


7) = 


2 

l + 2s 


(0 
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nepBbift MJieH 4)0pMy;ibT (18) xapaKTepHsyer H3MeHeHne 'reMneparypbi Boaayxa 
B aaBHCHMOCTH OT H3MeHeHHfl TeMnepaxypu noBepxHOCTH boah. 3to Bbipa>KeHne mu 
H cno;ib30Bajin npH no;iy>ieHHH ^^opiwy;! (8), (9), (14), (16). 

Biopoft MaeH xapaKTepMsyer B/iHHHHe „HaMa/]bHoro“ pacnpefle.rieHH 5 i (no Bbicoie) 

TeMnepatypH Boaflyxa. 


1 BanaiiaeB M. K. KHHeTHio HCnapeHiia. VcnexH xhmhh, t. 7, ubin. 8, 193S. 

2 ! Bp^aaBCKiiS A. U., BHKyanHa 3. A. HopMH ncnapeHHfl c noBepxnocTH Boao- 

3 B y a*bi*iro”M.' ^^McnapeHne b ecrecTBeHHbix ycJiOBnax, ra. 5. rH.ipoMeTeoiiaaaT, 1948. 

4! /laHXTMan fl. Jl. TpaHC(i)opMauHfl BoajiyiuHOH Maccbi noa BaKHniieM noflCTnaaiomeii 
nOBepxHOCTii. MeTeopoaorHH n rHflpOJiorHa, iNb 1, 1947 rrro 

5. C.nynK!iH E. E. TaSanubi Aaa BbiaHcaeHHfl nenoaHOH P — ^yHKUHii. Haa. AH GCCP, 

6 TiiMoieeB M. 0. Hcnapeniie c boahoh noBepxHOcrn b TypSyaeHTHoii aiMOC^iepe. J'a. 

aan. JITV, cep. Bbin. 7, Ns 120, 1949. r-^'ro .,00 

7. THMo 4 )eeB M. n. O MereopoaorHaecKOM a^cpeKie opouieHiia. Hsb. AH CCCP, cep. 
reo4)H3., Ns 2, 1954. 


/■. /I. OrHBBA 


O PACnPEAEJlEHMH METE03JIEMEHT0B HA/l BOilOEMAMM 

no pacnpejie/ieHHio ochobhux MeTeopo/iomqecKHX sneMenTOB (reMnepaxypa 
H Baa>i<H0CTb B03iiyxa, CKopocxb Beipa) b cbmom nMxcHeM npHBoanoM caoe, TaK xce 
KaK H B npnseMHOM caoe, mo)kho cyjiHTb 0 npoueccax BaarooSMena h Ten.xooSMena 
Me>KAy BOflHOH noBepxHOCTbio H npnae>KaiHHMH caoflMH Bosayxa. npH stom, ec/in, 
nanpHMep, xapaKxep pacnpeaeaennsi sthx saeMCHTOB no.ao6eH, to, caeAoeaTe/ibHO, 
snaa saKOHbi oSMena A/ifi oahoto h3 cboMctb (cKaxceM, aah KO-'iHnecTBa ABimeHnn) 
MO>KHO noayHHTb cyjKAenHe h 06 oSMene renaa h.ih Baarii. Kpo.MC Toro, flaa pacnexa 
noTOKOB neoOxoAHMO 3Haxb HSMeHCHHe no Bbicoxe xoM nan nnott cyOcxaHUHH, x. e. 
saKOHOMepnocxn BepxHKaabHoro pacnpeAe.xeHHH MexeoaaeMeHxoB. 

Xlaa oAHOpoAHoH noBepxHocxH cvluh saKonbi HSMenennH Mexeoa.xeMeHXOB 1 ? caMOM 
nH>KHeM caoe Boaayxa mo)kho cnnxaxb AOcxaxoMHO HCC.xeAOBaHHbiMn (aKcnepiiMeii- 
xaabno). JLaa npHBOAHoro caoa sxoro neabsa CKasaxb. OCx^fiCHsiexca sxo npewfle Bcero 
xexHHMecKHMH xpyAHOCxaMH, cBasanHbiMH CO cneuH(|DHKOfl SKcnepuMentaabUbix nccae- 
AOBaHHfl, a xaKiice neAOcxaxonHbiM BHHManHeM Mexeopo.xoroe k Bonpocy Hcc.xeAOBaiinH 
RepxHKajibHbix npocjjHaefi MereoaaeMeHxoB na/i boahoII noBepxnocxbio. 

I'lsBecxHbi oxAe.xbHbie nccacAOsaHHa no pacnpeAeaeimio MexeosaeMeHxoB naa boa- 
Hoft noBepxHOCXbK), BK/noMaiomne naSaiOAenHa naK nan oOiunpHbiMH boahmmh npo- 
cxpaHCxeaMH MOpeH (Biocx, llly.xeHKHH, KysbMHH), xaic n naA Me.xKHMn BOAOCMaMH, 
pasMepOM ox necKoabKHX KBaApaxHux KnaoMexpoB (fl^paHCHAAa, PvAenKo) ao coxen 
KBaApaiHbix MexpoB (CoKo/ioBa, nnoTpoBna). 

B paSoxe C. H. PyAenao [1] na ocHOBannH oSoomeHna Bcero oxoro MaxepHa/ia, 
6e3 yaexa pasMcpoB BOAoevia h cneuncjjiik'H Aannux, npHseAenbi cpeAHHe 3MnnpnMecKne 
KpHBbie OXHOCnxeAbHbIX H3MeHeHHH CKopocxH Bexpa H Baa>KHOCTH BOSAVXa B caoe AO 
10 M. Ms axBX KpHBbix c-xeAvex, axo Han6oAbiuee HSMeHemie aOcoAioxHott B/ia>KH0cxH 
HMeex MecTO b hhjkhhx 20 cm hha boaoM, a HSMenenHe CKopocxH BCxpa ox nosepx- 
Hocxn AO Bbicoxbi 2 m xaxoe we, naK h ox 2 ao 10 m (axo HSMeHenae cocxaBAaei 
207o), CAeAOBaxe.nbHo, oSoSmeHne sManpHnecKoro MaxepnaAa, npoBeAennoe C. M. Py- 
ACHKO, VKasbiBaex npewAe Bcero na ne.xHHellHbiH xapaKxep HSMeHenna cKopocxn Bexpa 
H BAawHOCTH B 03 Ayxa B npHBOAHOM c.xoe, c HanooAbuiHMH HSMenennaMH b nepsbix 2 m 
i naA noBepxHOCXbio boabi. 

; no Bonpocv 0 BbiaBAeHHH 06mnx saKOHOMepnoGxeH b pacnpeAe-xennii Meieoane- 

' .MCHTOB HaA boahoK noBCpxHoc Tbio Han6oAbujero BHHManna sacnywHBaiox ucc.xeAOBa- 

nna, b Koxopbix OAHOBpeMenHO npoBOAaxca iisMepenHa xeMnepaxyphi, B.iaacHOCXH 
n CKopocxH Bexpa. K xaKHM paSoxaM CAeAvex oxHecxn Ha6AiOAeHna FI. n. Kysb- 
MHna [2] H M. c&pancHAAa [3]. K aocxouhcxbv 3xhx pa6ox, noMHMO cnnxpoHHbix 
onpeAC.'ieHHfi Mexeos.'ieMenxoB b npiiBOAHOM caoe, caeAyex oxnecxH eiAc h to oSctob- 
xeAbCTBO, MTO 3KcnepHMeHXbi ObiAH nocxaB.'ienbi b cpaBHHxe.xbHO mhctbix ycAOBHHX 
BOAHOti nOBepXHOCTH. 

no BbiBoaaM n. n. KysbMHna (aah ycaoBHfl SHannxeAbHoro pasrona bosaviuhoH 
Maccbi naa MopcKOW noBepxnocxbiol xaK pacnpeAe.xenne CKopocxn Bexpa, fan h pac- 
ApeAeAenne xeMnepaxypu n B.iawHOCXH BOSAyxa noA'iHHflexcB AorapH^DMHMecKOMy 
saKony. nesaBHCHMO ox xeMnepaxypnoft cxpaxH(j3HKau,nH. B.Mecxe c xeM n. n. KysbMMu 
oxMenaex, nxo b npHBOAHOM CAoe bosmowhu napyuieHHH a saKOHOMepnoM pacnpeAene- 
HHH xeMnepaxypbi h BAawHocxH, nxo CBflsano c rHApoAornqecKHMH ^aKxopaMH (bmxoa 
S XAySHHHbix BOA opH nepe.MeuiHBaHHH , xeneHMa h Ap.). 
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no MHHbiM M. <&paHCHJiJia, no-ayneHHbivi Ha He6oabiuoM (j)HHCKOM oaepe naoiu,aflbio 
OKoao 6 KM- CKOpOCTb BeTpa B npHBOJlHOM CJIOe (HSMepeHHH npOBOAH^HCb JXO BblCOThl 
3 5 M) xopOluo OHHCbiBaeTCfl npocTbiM cienenHbiM aaKOHOM c noKaaareyieM CTeneHH 
naBHblM HeSaBHCHlUHM OT COCTOflHHa yCTORMHBOCTH HHWHHX C-10eB. Oo MHeHHK) 

aBTopa ;iorapH4)MHHecKHH saKOH BbinoaHaerca Menee cxporo. OflHaKO oiKTOHCHHa ot 
TrapHiM^™ HlcTO^bKO „e3»aH„Te/,aH«. 3T0 ano.He »o,K„o roaopHra 0 Bwno^Ha- 
mocth .norapHcbMHHecKoro saKOHa npw seaHHHHe napaMeipa uiepoxoBarocTH -- 10 m. 
BepTHKayibHoe^pacnpeaejieHHe TeMnepaxypu h Baax<HOCTH no tcm >Ke aaHHbiM aaBHCHT 
OT^TeMnepaxypHOtt cxpaxH(t)HKauHH h hb mokbx 6bixb onHcaHO aorapH(|)MHMecKHM saxo- 
^o^. Abx^op npeacxaBHa iLeHCHHe bxhx BeaHHHH cxeneHHoR ^yHKunefl Bb.coxb, noay- 
MHB am noKaaaxeaH cxenenii pasaHKnyio BeaHHHHy aaa pasHwx cocxosihhR xevinepa^- 
•rypHon cxpaxHcJ^MKauHH ox -p flo a.'ia xeMnepaxypbi h ox - ^ ao - y 

A.ifl Baa>KHOCXH. Ha ocHoeanMH xoro, mo npocl}H.iH cKopocxH aexpa h npo4)naH xeMne- 
paxypu H B.'ia>KHOCXH He HMesox noAOOnsi, aBxop npaxoflux k aaKaiOHeimio, -iro Heabsa 
roBopHXb o noAoSHH b oSMene ABHweHHa, xenaa h Baarn. 

QexoM 1954 r. TaaBHOR reocJ)H 3 HMecKOfl oScepBaxopneH hm. A. H. BoeiiKOBa (FrO) 
npo^oAHaHCb CHHxpoHHbie H3MepeHHH pacnpeaeaeHHB cKopocxH 
H Baa>KHOCXH Bosayxa b ycaoBHHX boahoR noBepxHOCxH b 

(JleHHHi'paACKaH oSaacxb) h b Hfoae na Ummahhckom BoaoxpaHiiaHme (KaMeHCKan 
ooaacxb) flaa usMepeHHft CKopocxH sexpa, xeMnepaxypu h BaamHOCxn HCnoabSOBaancb 
AHCxaHUHOHHbie aHCMOMexpbi h ncHxpoMexpw 6oabmoH_ MOAean HaoaioAeHHa hha boa- 
hoR noBcpxHOCxbio Ha 03. KpacaBHua (naomaab -^4,o km_) oOecneHUBaancb ^ ^oxa 
HaxoAfliueroca na SaioKaflujeM paccxofiHHH ox oepera na 400 m co cxopoHW cesepH 
BexooB Co cxopoHbi HanpaBaeHHR ox ceBepo-BOcxoMHbix qepes lor ao ceBepo-sanaa- 
,I.x paccTOmue n.ora or 6epern cocraeMoo or 800 jxo 1500 i,. 5po.»» «3»,epe«™ 
CKOPOCXH Bexpa ObiaH 0,28; 0,55; 1,03; 2.00; 3,85 m, ypoBHH HSMepeHHfi xeMnepa- 
Tvpbi H saawHOCXH B03Ayxa -- 0,2; 0,4; 0,7 1,2 h 2,0 m. 

B CBflSH c xeM, 4X0 B HeKoxopbix caynaHX nyHKx iisMepei-iHH MexeosaeMcHxoB 
naxoAHacH AoaoabHO 6aH3K0 ox oepera (400 m), Ba>KHO oueHuxb Bbicoxy norpaHHMUoR 
noBepxHOCTH, oopasyrouxeRcfl npn nepexoAe BOBAyiuHOR Maccbi c cyuiH Ha nosepxHOCXb 
BOAbi. KaK n3BecxHO, Bbicoxa norpaHHBHoR noBepxnocxH 6yAex saBucexb ox cKopocxH 
ABHXoeHHH BOSAyUlHOXO HOTOKa, OX paCCTOflHHfl, KOXOpOe npOXOAHX B03AyX HaA BOA- 
HOfl noBenxHOCXbK), a xaxwe ox iiHxeHCHBHocxn xypoyaeHxiioro ooMena, bean b nep- 
BOM npHoaiDKeHHH npHHHXb BeaHHUHV K 03 f})(l)HUHeHxa xypOyaeHTHOCXH, oxHCceHixoro 
K cKOpoexil Bexpa ea Bbicoxe 1 m, paBHoR ^ = 0,015 (napaMexp luepoxoBaxocxH 

10~‘’ m) xo no pacMexaM Bbicoxa norpaHUHHOfl noBepxHOCiH npn paccxofiHHii ox oepera 
B 400 M HecKoabKO npeBbiuiaex 2 m. yqHXbiBaa xox (|)aKx, hxo npn ceeepHbix sexpax 
MBI HMea.i Bcero HecKoabKO cavnaes HSMepeHHR, mo>kho CMHxaxb, mo noayqehHbie 
HaMH AaHHbie no pacnpeAeaeHiiio MeieosaeMeHXOB onpeAeaaioxcfl boahoR noACxnaaio- 
lueR noBepxHOCXbio h He iiCKawenh! Sansocxbio Qepera. 

Ha Humahhckom BOAOxpaHnaHuxe HSMepeiina xeMnepaxypbi ii BaaiKHOCxii BOSAyxa 
(npaKXHMecKH na xex are ypobhhx, mo h na 03. Kpacasima) BeaHCb c mocxkob, 
BbiiieceHHbix Ha 20 m ox oepera (ravoHHa ao 2,5 m), a pacnpeAeaemie CKopocxH Bexpa 
no BbicoxaM 0,5; 1,0; 2,0; 5,1; 9,6 h 16,2 m oOecneHHeaaocb Mamoft, pacn03X0>KeH- 
hoR na necHaHoR oxMeaii na paccxoaHUH 100 m ox Oepera. CaeAyex oxMexHXb, hxo 
nvHKX HaoaiOAeHHH sKcneAHmiii FFO naxoAHacn na ioikhoR okohcmhocxh ciicxeMbi 
necMaHbix oexpoBOB, naxoAHinuxcH b ceBepo aanaAHofl exopoHe npnn.xoxHHHoR lacxH 
BOAOXpaHH.xiima. ymmuBan O.xiiaocxb Oepera co exopoHu ceBepHbix BexpoB, aah 
HCCA eAOBaHita npocjDHAeR iicno.xbsoBa.iHCb xoabKO xe CAynaii HS.MepeHHR, Koraa bo 3- 
AVUiHbifi noxoK npiixoAHA c bocxomhoR, kmkhoR h sanaAHoR Hacxefl BOAOxpaHHAHuia, 
HMca pasroH naA boahoR noBepxHOCibio ox 10 no 30 km. 

npoBeAemie OAHOBpeMeHHUx naOaioAeHHR Ha MOCXKax h b oxKpuxoR naexH boao- 
xpaHiiAiima c aoakh (aa paccroaHiiH 500-1000 m ox Oepera) noKaaaao, mxo no lo 
napaA.'ieAbHbiM Hao.xiOAeHHHM npii aeipe c BOAOxpaHH.iHiua cpeAHsa pasHOeXb xeMnepa- 
xypbi b CAoe 0,2 — 1,5 Ha MOCXKax cocraB.xaex (—0,16°), a b oxKpbixoH qacxn boao- 
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xpaHHAHLua (—0,21°). 3 xot pesyabxax yKasbiBaer iia Aocxaxomiyio HaAewiiocib H3Me- 
peHHR xeMnepaxypbi b npaOpeiKHofl qaexH npH nanpaBAeHHH BOSAyuiHoro iioxoKa 
c BOAoeMa. 

Bcero aah anaansa npo(j)HAeR mo>kho Obiao HCiioabSOBaxb 55 cepHR naO/iioAeHHR 
no 03 . KpacaBHua h 75 cepnR no U,HMAflHCKOMy noAOxpaHHAnmy. Flpn 3xom noA 
„cepHeR“ no xeMnepaxype h BAaiKHOCXH na ashhoR Bbicoxe noHHMaexca nepHOA HaOnio- 
AeHHfl B 30 MHH., 3a KOxopbiR npoHSBOAHxcn 6 HaOAioaeHHR, a no CKOpocxH Bexpa aa 
HHxepBaA BpeMeHH b 30 mhh. npoHSBOAHXca nenpepbiBHaa sanncb. 

Xlaa ycxaHOBaeiiMfl saKOHOMepHocxefl b pacnpeAeaeHHH MexeosAeMeiixoB necb gKcrie- 
pHMeHxaAbHbiR Marepnaa Obia crpynnwpoBaH b sasHCHMoexH ox coexoaHwa xeMnepaxyp- 
hoR cxpaxH43HKau.HH (33 xapaKxepHCXHKy HoxopoR npanaxa paanoexb xeMnepaxypbi na 
noBepxHOCXH BOAbi H Ha Bbicoxe 2 m) h cKopocxH Bexpa na 6 rpynn no 03. Kpaca- 
BHua H Ha 4 rpynnbi no U,HMAaHCKOMy BOAOxpaHHAHiuy. CpeAnne AaHHbie no oxAeab- 
HbiM rpynnaM npHBeAenbi b xaOa. 1,2, 3. 

T a 6 a h n a I 


KaSaiOACHHa aa cKopocxbio Bexpa (cpeAHne Aaiinwe) 
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KaK c;ieiiyeT h3 sthx aaHHwx, pasHOCXb TeMneparypu „Boa.a — Boaayx'' no U,hm- 
;iaHCKOMy BOAOxpaHHanmy KaK b cayqae, Koraa Boaa Ten;iee, tbk h b CJiynae, Koraa 
BO^a xo;ioflHee Bosjiyxa, HMeex onenb He6o;ibUjyib Be/iHMHHy, ne npeBbuuaiomyio 2°;. 
caea.0BaTe;ibH0, b cpeaneM ana HK);ia repiaHaecKaa cxpatHcj^HKauna naa Uhujibhckhm 
BOJ lOXpaHHflHLUeM 6aH3Ka K paBHOBeCHbIM yCTOBHBM, HXO CBHSaHO CO SHa'lHXeabHblM, 
nporpcBOM Bo;ioeMa b 3xo Bpeiaa roaa. 



. Ui^ Jm/cck, Wi ’ J«/ceK 

Phc. 1. PacnpeAeJieHne MeieosaeMeHTOB naii, U,H.MaaHCKHM 
BoaoxpaHHJiHiueM. 

Ha 03. KpacaBHua Ha6aioAa/iHCb ropasAO SoAbiune pasAHHHa b xeMnepaxype boam 
H B03Ayxa, ocoSeHHO B caynanx cnabHbix HHBepcHfl. noaxoMy na ocHOBaHHH noayqeH- 
Hbix naHHbix MOJKHO roBOpHXb 0 pacnpeAeACHHH MexeoaJieMenxoB npH snaqHxeAbHbix 
OTKaOHeHHax ox paBHoaecHOft cxpaxHcj^HKauHa. 

B CBBSH C OXaHMHaMH aXMOC^jepHblX yCnOBHtl, B Koxopux npOBOAHAHCb SKCnepH- 
MCHXbi, ecxecTBeHHO o)KHAaxb h oxanaHJl b pacnpcAe/ieHHH MexeoaaeMenxoB HaA o6ohm» 
BOAOCMaMH. 

PHcypioK 1, xAe AaHO HSMeHeHne CKopoexH eexpa (a) xeMnepaxypbi (o) h B.na)K- 
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rro, 


59 (121) 


HOCTH (fi) BOSflyXa B SaBHCHMOCTH OT ;iOrapH(|)Ma BUCOTbl Jt/IB LI,HM;iflHCKoro BOAOXpa- 
HH;iHma no aaHHbiM Ta6ji. 1, noKasbiBaeT, hto pacnpeAejieHHe TCMneparypH, BAa»HOCTH 
H CKOPOCTH BBTpa B ycjiOBHflx, 6 jih3khx k paBHOBecHOft TeMnepaTypHOfl CTpaTH4)HKa- 
UHH, xopouio yAOBACTBopaeT AorapH4)MHMecKOMy saKony. JlorapH4)MHHecKO,e pacnpeae- 
.neHHe no AaHHbiM Ha 03 . KpacaBHua (pwc. 2, a, 6, 6) mowho cnuraTb BbinoAHfliomHMCH 
TOAbKO npH CKopocTax Beipa Soabuie 3 m/cck., Kor^a HMeex mbcto pasBHXbifl AHHa- 



1 


MHMecKHt) o 6 MeH. ripH cKopocxBx BExpa MCHbiue 3 M/ceK. pacnpeaejiCHHe, ocoSchho 
xeMnepaxypbi h B;ia)KHocxH, snaMHieAbHo ox/iHxaexca ox AorapH(f)MHHecKoro, iok axo 
BHAHO H 3 pHC. 2 , 3 xH BbiBOAbi, KaK H 3 BecxHO, aHaAOXHHHbi xcM, Koxopbic nojiynaioxcB 
AAH pacnpefleACHHA MexeoaneMeHxoB Haa noBepxHOCxbio cyuiH. 

Hxo 6 bi BbiflCHHXb, coxpaHaexcfl ah noAoSne b pacnpeACAeHHH xeMnepaxypw, BAaw- 
HOCXH H CKOpOCXH BCxpa, 3 CAeADBaXCAbHO, nOAOSHB B SaKOHaX oSMCHa paSAHHHblX 
cy 6 cTaHUHt), 6 biA npoBeACH aHaAH 3 sKcnepHMeHxaAbHoro MaxepnaAa c xohkh speHHfi 
BunoAHCHHa npocxoro cxencHHoro saKOHa. Kax HSBecxHOj npn pemeHHH paAa Mexeopo- 
AorHMecKHx saAaa, nanpHMep b npoSACMe AH^j^ysHH, ueAecoodpasHO HCnoAbsoBaxb- 
cxeneHHOfl aaKOH aah BepxHKaAbHoro npoct)HAH McxeosAeMeHxoB. 
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OdiuenpHHaxaa 4 ’opMa saitHCH npocxoro cxeneHHoro saKOHa aah CKopociH Bexpa 
HMeex BHA 



a AAH xeMnepaxypbi h BAa>KHocxH 

3Aecb u H — CKop'ocTb Bexpa Ha Bbicoxax z h z^, cooxBexcxBeHHO, AT h AT^, 
Aq H A^j — pasHOCXH xeMnepaxypbi hah BAantHOCXH na abvx ypoBHHX. 



/ — no cKopocTii BBTpa, 2 — no TeMnepaiype, 3 — no DnajKnocTH. 


BeAHMHHa noKasaxena cxenenn Ijn, onpeAeAHiomaa cJiopMy npo 4 )HAa, KaK noKasbi- 
Baex paA HCCACAOBauHti, AOAHcna saBHceTb ox aapOAHHaMHnecKHx cBOtlCTB noBepxHocxH, 
a xaKwe ox cocroaHHa xeMnepaxypnoro paccAoeHna hhwiihx caocb. TaK, nanpHMep, 
no AaiiHbiM 4 >pocxa [ 4 ], npn aAHadaiHHecKHX ycAOBHax aah caoh ao 125 m (no H3Me- 
peHHBM CKopocxH Bexpa Ha npHBHSHOM aapocxaxe b KapAHHrxone) l/« = 0 , 149 , 
MBHaacb ox 0,77 aah ycAOBHfl CHAbHOft HHBepcHH AO 0,145 npii yMepeHHOft neycxoft- 
MHBOCXH. no odpaSoxKe CKopocxH Bexpa, npoBeAeHHOtt $paHCHAAa, l//i = 0 , 128 , no 
AaHHbiM HadAiOAeHHit b aapoAHHaMnaecKHX xpydax l//i== 0,125 (b cpeAHeM). 

PesyAbxaxbi o 6 pa 6 oxKH nauiHX AanHbix npcACxaBAeHbi na pHC. 3 . SAecb Aaiia sasH- 
CHMOCXb BeAHMHHbt tl OX COCXOHHHa XepMHHeCKOft CXpaXH^IMKaUMH HHWHHX CAOCB AAH «, 
paccHHxaHHbix Kan no pacnpeAeAeHHio CKopocxH Bexpa, xax h no pacnpeAeAenmo xeMne- 
paxypbi H BAaiKHOCTH BOSAyxa; 3a xapaKxepHCXHKy xepMHaeeKoH cxpaxH^JHKauHH npH- 
HHxa pasHOCTb xeMnepaxypbi Ha Bbicoxax 0,2 h 2 m, oxHeceHHaa k Ksaapaxy cKopocxH 
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Berpa Ha BHCOxe 1 m, h “ piicyTo\ LfTcHneTCfl caeayiomee: 

ayaeaH^HBaeTcanpH nepaBHo- 

BeCHOM cocTonHHH H yMeHbUiacTca no Pacnpe- 

2. Hex saMexHbix oxaHMuH b ^ TeMneoaxypu h Baa>KHOCXH. PaaGpoc 

flejieHHio CKopocxn sexpa h^h no npH Ma;ibix rpajiHenxax xoft 

tomck onpefleaaexcfl “aJnoeaeaeHHH CKopocxH h TeMncpaxypu npH 

naH HHOtt BeaHMHHbi (HanpHMep, ana pacnpeaeneHHH p 

TeMnepaxypbi h BnaiKHOCXH. nasHOCXH xeMneparyphi ,BOaa— B03ayx“ 

B Mof™ b"'?"™ “ nepBOM npHO-lBKeBBB ero MOMO npHBHMaTB BBHeaKUM, 
yflOBnexBopaioiUHM Bbipawennio 

n-11, 5 + 5,1^. 

Bae"cr»“»HeV» rB,3^B!To™e ”‘;"K'rT^p“ 

K Menee — npH . nacnoeaeneHHa Mexeoa.neMeHTOB roBopax npe>Kae 

3th oGiHHe aepxbi b noaoGHH raxb cymecxBeHHue paa/iHawa b ko- 
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1 PyaeHKO C. H. McnapeHHe c BOAUofi noBepxHocTH h norepn na HcnapeHH 

■ ^Boaayxa HaA MopeM Tpynbi rra. Bbin n^l94L iiber Binnenseen. Mittei- 


M. C. BOPyUIKO 


BJIH 51 HME BOAOEMA HA TEMHEPATypy H BJIA>KHOCTb 
BOSflyXA OKPy>KAK)mEft TEPPMTOPMM 

CxpoHxenbCTBO KpynHbix rHApoysAos, Koxopoe SbicipbiMH xeMnawH ocymecxBAaeTca 
B Haiuefi cxpane, CBasano c nocxpoflKoH 6oAbmnx BOAOxpaHHAHiu. y)Ke ceHaac, KaK 
HSBecxHO, HMeioxca PbiGHHCKOe, MocKOBCKoe, UHMAHHCKoe H JlHenponexpOBCKoe boao- 
xpaHHAHma, a c BeeAeHHeM b GnHMaflujee Bpewa b aKcnAyaxaunio hobux rwApo- 
SAeKxpocxaHUHfl Ha Boare, Xlaenpe h apyrux peKax GyAyx cosAaHbi HOBbte BOAOxpa- 
HHAHUia. HecMOxpa na cneuHaabHoe HasHaneHne cosAaeaeMbix ncKyccxBenHbix boaocmob, 
no rHApoMexeoponorHHecKOMy pe>KHMy ohh cxoahu c ecxecTBenHbiMH BOAOeMaMH xnna 
oaep H peK. CymecxByex npeAnoaowcHHe, axo bhobb cosAaHHbie Mopa Moryx cyme- 
CTBCHHO H3MeHHXb KAHMax OKpywaioiAeft xeppnxopHH. HccABAOBawHe axoro Bonpoca 
HMeex He xoabko nosHaBaxeAbHbifl HHxepec, ho h npaKXHMecKoe sHaneMHe, nocKOAbny 
lor EBponeflcKoH xeppHxopHH Coroaa CCP, Ha Koropoft cxpoaxcn BOAOxpaHHAHiua, 
oxAHMaexcfl KOHXHHeHxaAbHbiM KAHMaxoM, xAe HepeAKH cAynaH cyxoseea h sacyxH 
H CHAbHO omvmaexcH neAOCxaxoK boabi aah HyHCA ceAbCKoro xosaHcxBa. 

Xl,o CHX nop noKa Hex HCHepnbieaiomHX AaHHbix no Bonpocy bahahuh boaobmob 
na MexeopoAOXHMecKHe aAeMeHXbi (b aacTHOCXH, xeiwnepaxypy h BAa>KHOCXb BOSAyxa) 
oKpymaiomeH mccxhocxh, xoxa anaAorHqHbiMH npoGAeMaMH saHHwaAHCb paA asxopoB. 
TaK, B paGoxax nocACAHHX Aex M. C. JIaxoBa [1] h E. Kanca [2] paccwaxpHBaexca 
BAHaHHe peK na MHKpoKAHMax oKpywaiomefl reppHxopHH. 3xh paSoxbi npeACxaBAaFox 
HecOMHeHHbifl HHxepec, xan Kax aBxopbi npHBOAax pesyrfbxaxbi HCCAeAOBaHHS, npoBe- 
AeHHbix Ha KpynHbix pp. BoAxe h 3Ab6e. B paGoxe M. C. JIaxoBa ycxaHOBAeHO, hto 
BoAxa B paWoHe AcxpaxaHCKOtl o6Aacxn cymecxBeHHO HSMennex xemnepaxypy h babw- 
Hocxb npHSCMHoro CAoa BOSAyxa. LUHpHHa sohh BAwaHHa peKH npocxnpaexca na pac- 
CXOHHHH 500—1000 M. ripH Bexpe c peKH AHesHaa xeMnepaxypa noHH>Kaexca Ha 
l—2°C, H npH6AH3HxeAbHO Ha xaKyio we BeAHHHHy noBbiuiaeTca HOMHaa xeMnepaxypa; 
oxHOCHxeAbHaa BAawHOCXb yBCAHHHBaexcH na 4— 5®/o- Ho AannuM Kanca oGnapywH- 
Baexca BAnanHe p. 3Ab6bi (npH uinpHHe ee 500 m) Ha xeMnepaxypy BOSAyxa npH 
Bexpe c peKH na paccxoaHHH ao 150 m, npHMCM AneM HaGAioAaexca noHHweHHe xeM- 
nepaxypbi npHGAHSHxeAbHO na 2° C, a Hoabio noBbimeHHe na 0, 1—0,3*^ C. 

Flo AaHHbiM B. n. KoHOBOAOBa [3], BAwaHHe ceBepHbix osep (OhOkckoxo, JlaAOW- 
CKoro, BeAoro h Cerosepa) Ha abcJihaht babwhocxh orpaHHHHBaexca noAOCoH npHOnn- 
SHXeAbHO AO 4 KM. B CpeAHeM rOAOBOM no MHOrOACXHHM AaHHbIM' pasAHMHe Ae$HUHTa 
BAawHocxH MewAy osepHbiMH M KOHXHHeHxaAbHbiMH CTaHAHHMH cocxaBAHex 1,3 m 6, a 3a 
xenAbiH nepHOA c anpeasi no OKxaGpb — 2,1 mG. 

CACAyex ynoMBHyxb o paGoxe Jl. LUxpaMMep [4], KOTopufl b 1937 r. npOBOAHA 
HSMepeHHa xeMnepaxypH BosAyxa Ha ceBepe PepMaHHH b npiiGpewHofl noAoce b xpex 
TOHKax: y ypesa BOAti h Ha paccxoHHHax 400 m h 1,5 km. npH Bexpe c MOpa tcm- 
nepaxypa BOSAyxa y Gepera GbiAa HHwe Ha 2,8° C no cpaBHCHHio c feMnepaxypoff Ha 
paccxoHHHH 1,5 km; b lutHAeByK) noroAy pasAHAHa xeMnepaxyp b KpaflHiix xoHKax 
cocraBAHAH 2,0° C. 

TaKHM oGpasoM, CAeAyex owHAaxb aetoM b yMepenHbix miipotax noHHWeHHe xenir- 
nepaxypbi BOSAyxa ahcm h noBbiuienHe bahwhocth b npHGpewHoW noAOce noA bahb- 
HHeM BOAoeMa. 
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B AaHHOti paSoTfi npHBOOTTca aKcnepHMeHxa/ibHbitl inarepHafl 3KcneflHunH r;iaBHoft 
reo4)H3HqecKo{l o6cepBaTopHH hm. A. H. BoeftKOsa (FfO) 1954 r, no HaSaioflCHHaM sa 
ropHSOHTaabHOfl H3MeHMHBocTbio TeMnepaxypbi h saaiKHOCXH Bosayxa na nodepesKbe 
UHMaaHCKoro BoaoxpaHHaHma. 

U,HMJiaHCKoe BOflOxpaHHJiHuxe pacno;io>KeHO na xeppHXonMH KaineHCKOfl o6;iacxH. 
U6uiaa Bbixanyxocxh BOfloxpaHH;iHma ox r. Kaaaa a,o cx. LI.HMJiflHCKOft cocxaB^aex 
npH6aH3Hxe;ibHO 200 km, lUHpHHa we b oxaeabHux Mecxax aoxoanx ao 35 km. OKpy- 
waiomaa xeppaxopHa asAaexca paBHHHHOft cxenHOH qacxbK) EeponeftCKoH xeppnxopHH 
Coioaa CCP. IlpaBbifi, 3anaAHbifl 6eper BoaoxpaHHAHiua — BOSBbiiiieHHbifl, MecxaMH 



Phc. 1. naaH MecTHOCTH. M = 1:20 000. 


Kpyxoft, B oxAHMHe ox oxAororo, paBHHHHoro aeBoro Oepera. riOHBbi aepnoBeMHue 
H KauixanoBbie c xanaaKOBo-KOBbiAbHofl pacxnxeabHocxbio. 

OyHKx HafiAioAeHHfl naxoAH/ica Ha abbom oxAoroM Sepery, b 10 km ox nAOXHHbi; 
SAHwaftuiHft HeSoAbuioft noceaoK Sua Ha paccxoaHHH 4 km. OcHOBHaa nAomaaKa 
HaSAioAeHHtl no xenAOBOMy OaAancy 6biAa pacn,OAOH<eHa na noAyocxpoBC, OMbiBaeMOM 
c aanaaa h ceBepo-aanaaa boaoH, a c lora rayOoKo b cyuiy BaaBaAca y3KHH aaAHB, 
oSpasoBaBUiHflca npn 3axonAeHHH OaiKH. PaccxosHHe ox MexeopoAorHAecKoft naomaAKH 
AO BOAoeMi Ha 3anaA paBnaaocb 850 m, na cesep 1,8 km (pHC. 1). 

rioACXHAatomaa nosepxHOCXb y Oepera noaocoft b 150—200 m npeAcxaBAHaa co6oft 
oSMeaeBLuyio qacxb hahcxopo ahb BOAOxpaHHAHiua Oes pacxHxeabHOcxH. Aa^ee, BrayOb 
cyuiH, HaxoAHaacb noaoca iuhphhoB 150—200 m Ha aanaae h 500 m na cesepe, 
noKpbixaa aeOeAoft, AOCXHraBuiett MecxaMH MexpoBOB bhcoxw. OcxaabHaa MCCXHOCXb 
B paflOHe MernaomaAKH Obiaa noKpbixa Koaioqefl cxenHOft xpaBoB, bwcoxoB ao 50 cm 
(k KOHUy BKCneAHUHH). 
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SKcneAHUHOHHbie HaSaioACHHa npoBOAHAHCb b Hioae, Koraa, kbk npaBHao, cxohx 
cyxaa, MaaooSaaHHaa noroaa. B sxox nepHOA HadaiOAaacH cymecxBeHHbiH KOHxpacx 
xeMnepaxypbi BosAyxa hba boaoB h hba cyuieB. B nepnoA 8KcneAHU,HOHHbix HadaioAe- 
HHft xeMnepaxypa boah BOAOxpaHHAHina dbiaa nopaAKa 25 — 28°; MaKCHMaabHaa xeM- 
nepaxypa noBepxHocxH noHBbi Ha MexnaomaAKe dbiaa 52—62° (ahcm) h MHHHMaab- 
naa xeMnepaxypa 14 — 18° (Hoabio). 

HadaioAeHHH npoBOAHAHCb npn Bexpax, HanpaBaeHHux nepneHAHKyaapHO depery, 
X. e. npH Bexpax aanaAHoro hah ceaepHoro pyMdoB. HaMepenHa xeMnepaxypbi h Baaw- 
HOCXH BCAHCb no ropH30HxaaH OAHOspeMCHHO b xpex xoanax no acnnpauHOHHOMy 
ncHxpOMexpy AccMana na Bbicoxax 20 h 150 cm, npw sxom npoHSBOAHaocb luecxb 
oxcMexoB B xeacHHe noayqacoBoro cpoKa. CKOpocxb aexpa H3Mepaaacb aHeMOMexpow 
„Mexeop“ Ha Bbicoxe 2 m. Aaa KpenaenHa npHdopoB dbiAH odopyAOBaHbi cneunaab- 
Hbie nepeHOCHbie pefiKH. ® 

nepBoe HadaiOAeHHe dwao nponeacHo 2/VII. PlyHkxbi HadaioAeHHtt dbian pacnoao- 
weHbi npH sanaAHOM HanpaeaeHHH cexpa b caeAyiomcM nopaAKe: 

ypes BOAbI TOMKa 1 

SaaHBHoii ayr, 200 m ot Oepera .... „ 2 

MexnaomaAKa, 850 m ot Oepera 3 


Ha pHC. 2 Aaiio HSMeneHMe TeMnepaxypbi h adcoaiox- 
HOft BaawHOCTH BOBAyxa 3a 2/VII b 12 aac., rae no och 
opAHHax oxAOweHbi H3MeHeHHa xeMnepaxypbi a BaawHocxH bo 3- 
Ayxa Ha Bbicoxe 20 cm (cnaouiHaa annHa) h Bbicoxe 150 cm 
( nyHKXHpHaa ahhhh), a no och adcuHCC — paccxoaHna ox 
depera b km. 

H3 pHCyHKa BHAHO, 4X0 BABWHOCTb B03Ayxa B T04Ke 2 
Ha aaaHBHOM ayry saMexHO Bbiuie, mbm b xomkc 1 y boau. 

9x0 odijacHHexca doabuiHM HcnapenHCM c xpaBbi BaaHBHoro 
ayra. TeMnepaxypa we Boaayxa, kbk h caeAOBaao owHAaxb, 
c yAaaeHHeM ox depera noBbiinaeTca. CKopocxb 
Bexpa dbiaa b ophsoahmom npHMepe na Mexnao- 
maAKe 2,5 m/cck. AnaAorHHHbifi hbaom npocjjHaa babwhocxh HadaioAaaca 6/VII b cpoKH 
8 4ac. H 10 aac., xoraa kbk 2/VII b 18 qac. npn deapaaaHHHOM cocxohhhh axMO- 
c4)epu naaeKHe BaawHocxH c yAaaeHHCM ox Mopa dbiao naaBHbiM H3-3a yMenbuieHHH 
xpaHcnHpauHH BaaxH pacxeHnaMH. B AaabHeflmeM HSMepeHHa b xohkc 2 ne npon3BO- 
AHAHCb. BnocaeACXBHH dbiAH BBaxbi caeAyioiAHe nyHKXbi nadaiOAeHHJl: 


T’BmS. 



Phc. 2. MsMepenHe leMne- 
paxypbi H BaawHocTH bo 3- 
ayxa yOepera 2/Vll 3^124. 

/ — TeMnepaxypa 20 cm, 2 — xeM- 
ncpaiypa 150 cm, 3— BJtaJKHocTb 
20 CM, 4 — BaajKiiocTb 150 _cm. 


Vpea BOAbI la 

MexnaomaAKa . 

Cxenb, CKomeHHbifl noAcoaHyx, 900 m ot MexnaomaAKH . 3a 


ripH paccxoHHHHX nyHKXOB Apyr OT Apyra 850 h 900 m mowho CHHxaxb H3MeHe- 
HHa xeMnepaxypbi h bahwhocxh BOSAyxa no ropHSOHxaan Ha paaaHqHbix paccxoaHHax 
ox depera odycaoBaeHHbiMH xoabKO BAHaHHeM BOAOXpaHHAHma. HadAioAeHMa npoBOAH- 
AHCb 3nH30AH4eCKH, pa3 HAH ABa B CyXKH B AHeSHOC BpCMH, B CpeAHCM OT 7 AO 

19 qac. 

B saBHCHMOcxH ox COCXOHHHH axMOC^iepbi Becb MaxepHaa HadaioAeHHf! OKaaaAOCb 
BOSMOWHbiM paadHXb Ha abc ocHOBHbie rpynnu; nadaiOAeHHa npH ycxofiHHBOfl h npw 
HeycxoflHHBOfl cTpaxH(|)HKanHH npHseMHoro caoh axMOCiJiepbi. CTpaTH4)HKaii.Ha onpeAe- 
AHAacb no H3MeHeHHK» xeMnepaxypbi b caoe 20—150 cm sa Bce cpoKH naOaioAeHHfl 
no AaHHbiM MexnAOiuaAKH. B pesyabxaxe MaxepHaAbi HadAiOAeHHfl b cpoKH ox 7 ao 
16 Mac. dbiAH oxHeceHbi k HeycxofiHHBOft cxpaxHij/HKauHH, a b cpoK 18 qac. — k ycxoB- 
MHBOft CXpaXHlj/HKaUHH aXMOC(J)epbI. 
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BoAOxpaHHifiHuta Ha TeMneparypy Bos^yxa 

ripn HeycToflMHBofl CTpaTH(|)HKauHH MO>KHo 6bi/io HcnoabsoBaib 8 cepHti Hapaiojie- 
HHfl no- HSMeHqHBocTH TCMnepaTypu Boaayxa npn sanaanoM Berpe, b Tpex tomk^x, 
KOTopbie npHBeaeHbi b Ta6a. 1. 

Ta6jiHu,al 

HsMeHCHHe TeMnepaiypw Boaayxa no ropHSOHxaan na Bbicorax 20 h 150 cm 
npH HeycToft'jHBoft CTpaTH,(j)HKauHH aTMoc(})epbi 


CepHH 

Hara 

BpeMH 
(b aac.) 

TeMneparypa BOSAyxa ( T) na Bbicorax 

ypea boau 

MexnAomaAKa 

crenb 

1 

^150 

no 

^150 

Tzo 

^150 

1 

lO/VlI 

10 

i 

29,9 

29,3 

33,0 

31,5 

35.1 

33,4 

2 


15 

29,9 

30,2 

32,8 

32,0 

35,1 

33,2 

3 

1 l/VIl 

9 

27,8 

27,7 

29,9 

28,8 

32,7 

30,0 

4 

17/VIl 

9 

23,0 

22,7 

25,2 

24,2 

26.9 

25,0 

5 

19/VII 

12 j 

27.2 

26,2 

29,8 

27,6 

31.8 

29,3 

6 

26/Vll 

12 i 

24,2 

23,6 1 

26,6 

24,8 

28,2 

25,8 

7 


14 ] 

25,4 

24,9 j 

27,9 

26,2 

29,7 

27,4 

8 


16 

25.6 

25,7 

27,4 

26,5 

29,0 

27,4 

CpeAn 

12 

26,7 

26,3 

29.1 

27,7 

31,0 

28,9 


OcpeaHflfl aaHHsie BeannHHbi, mowho nocTpOHTb npo(j)Hab HSMeneHna TeMnepaiypu 
no ropHBOHTaan na Bbicorax 20 n 150 cm npn HeycToflqHBoR crpaTH^iHKauHH (pHC. 3 ). 

Ha npHBeaeHHbix aannux caenyer, mto ahcm 
reMneparypa Boaaj'xa b HanpaBacHHH or boao- 
ewa B crenb noBbiiuaeTCH. B ro^Ke 2a na 
paccTOHHHH 850 M or ypoBHH Boabi, reivinepa- 
rypa noBbicnaacb na 2,4 n 1,4° cooTBercr- 
BCHHo Ha Bbicorax 20 h 150 cm. Ha paccroa- 
HHH we B aBa paaa GoabuieM or BO.abi b roHKe 
3a Ha Bbicore 20 cm reMneparypa noBbicnaacb 
Ha 4,3°, H Ha Bbicore 150 cm Ha 2,6°, npn- 
qeM no Mepe ynaaenna or BoaoeMa reMnepa- 
rypa Boaayxa noBbimaerca Menee pesKO, hcm 
y 6epera. 

CaeAyer OTMexHTb, nro seprHKaabHbie rpa- 
AHeHTbi reMneparypbi b KawAOM nyHxre na- 
OaioaeHHti cymecTBCHHO oraHaaiOTCH apyr or 
apyra : 



Phc. 3. MsMeHeHHe reMneparypbi no ro 
pHSOHraaii npii HeycrofianBofi crpariKjni 
KauHH (8 cepHfi). 

3 -W CM, 2 - 150 CM. 


w (IT 

ypea BOAH ...... = 

MernaomaaKa = 

, ' az 

Crenb . . . — = __i62,0 rpaa/lOO m 


-30,7 rpaa/lOO m 
110,0 rpaa/100 m 


TaKHM oOpasoM, mowho roBopHrb o HapacraHHH HeycroftqHBOCTH arMoccfaepbi 
c ynaacHHCM or BOAOxpaHHaHuia. 
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Ha pHC, 4 npHBeaeH npocfinab reMneparypbi sa 19/VII ,b 12 wac. (npH Berpe 
2j9 m/cck.), nocrpoeHHbiii no HSMepeHHHM b nerbipex Tonnax. HerBepraB romo naxo- 
AHJiacb npHMepno na paccroaHHH 3,5 km or BOAoeMa, hah 1750 m or rperbefi tohkh, 
TaKoe HSMepeHHe ObiAO eAHHcrBenHbiM, h Acaarb na ocHose ero KaKHe-AwOo BbiBOAbi 
j npewAespeMeHHO, ho mowho orMerHTb Bce we, nro saMernoro BAHaHHa na reMnepa- 

I rypy BOSAyxa na paccroaHHH 3,5 km He oOnapyweMo. CyAa no HSMenenHio yraa 

I HaKAOHa npocjiHAa reMneparypbi, ocHOBHoe yBeAHHeHHe reMneparypbi BOSAyxa npoHC- 

xoAHr B npHSpewHofl noAOce na paccroaHHH nopaAKa 2 km. 

npH ceBepHOM HanpaBAeHHH Berpa nyHKrw HaSAiOAeHHfi 6biAH pacnoAOweHbi 
B CAeAyiomeM nopaAKe; 


ypeS BOAH TOBKa le 

nacrOHine, 900 m or boam „ 2e 

MernaomaAKa, 1800 m ot boam .... „ 3e 



HaOAioAeHHH, npoBCAeHHbie 20/VII b 15 aac., Ram CAeayiomHe BHaaeHHH reMnepa- 
rypbi BOBAyxa npH Berpe 3,4 m/cck. (raOA. 2). 


Ta6ai-ma 2 

HsMeneHHe reMneparypbi b 3 roanax na Bbicorax 20 h 150 cm 


Bbicora (b cm) 

ToaKa le 

Toana 2e 

Toana 3b 

PaanocTb reMneparyp 

B Toanax 3s n le 

20 

29,2 

30,7 

32,4 

3,2 

150 

28,2 

30,2 

30,7 

2.5 


TaOAHua 2 noKasbiBaer, aro npH ceeepHOM HanpaBAeHHH serpa c BOAoeMa, Kan 
H npn sanaAHOM Berpe, reMneparypa BOSAyxa c yseAHacHneM paccroaHHH or BOAbi 
saMeTHO noBbimaerca. 

\ Hpn ycTOKaHBoH crparH(|)HKauHH arMoccJiepbi (cm. rpacjiHK pHc. 5, Koropbifl 

nocrpoen no ocpeAHCHHbiM AaHHbiM 4 cepHfi HaSAioAeHHft sa 18 aac.) HSMeneKHa 
reMneparypbi BOSAyxa no ropHSOHraAH noA BAHaHHCM BOAoeMa b Asa pasa MeHbuie, 
aeM npH HeycrodaHBOft crparHijDHKauHH. B 3th aacbi HHBepcna reMneparypbi 6oAbme 
y BOAoeMa, aeM na MernAomaAKe, b to BpeMa kbk b crenH, na paccroaHHH 1750 m, 
OHa erne He oOpaaoeaAacb. 06T>acHHeTCH sro nepepacnpeAe.reHHeM cocraBAHiomHX ren- 
AOBoro GaAaHca b Beaepnne aacbi. 

B HoaHbie aacbi BOAOxpaHHAHme aoawho OKasbiBarb orenAaipmee BAHHHHe na 
I noOepewbe, ran Kan reMneparypa boah b aro BpeMH Ha 5—10° BHUie reMneparypbi 
noBepxHOCTH noaBbi Ha MernAomaAKe. 

TaKHM oOpaaoM, BOSAymHbie Maccw, npoxoAamHe hba BOAOxpaHHAHiueM b AHeBHbie 
i aacbi B reacHHe hioah, oxABw^aioTCH, reM caMbiM noHHwaa reMneparypy BosAyxa Ha 

1 3 — 4° B npH6pewHOfl noAOce uihphhoH ao 2 km. HaH6oAbiiJHe HSMeHeHHa reMnepa- 
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Typbi no ropHSOHxaflH HaS^iioaaiOTCH na noBepxHOcra ii04Bbi h b 6 ;ih 3 h ee, Mowho 
pasHOCTH TeMneparyp b ;iByx xoHKax (ypes Boaw — weTn/io- 
ma^Ka, sou m; ot bucotm no ocpeaneHHHM aaHHbiM aa 8 cepnA Ha6;iiofleHHH: 

Ha noBcpXHOCTH noHBbi z~0 cm, pasHOCTb TeMneparypbi AT— 18,2® 

Ha Bbicoxe 2 = 20 cm, pasHOCXb xeMnepaxypu Ar==2’4® 

Ha Bbicoxe 2=150 cm, pasHocxb xcMnepaxypu A7'=l,4®. 

no npHBeflCHHbiM flaHHUM nocxpoeH rpa^HK (pwc. 6 ), h 3 Koxoporo c;ie;iyeT hxo 
pasHocxH xeMnepaxypbi Boaayxa Mexcay ypeaoM boah h Mexn;iomaflKofl flo;nKHb. coxpa- 
HBTbCfl AO 3HaHHxe;ibHbix Bbicox, npHMeM H3MeHeHHe pasHOcxH xeMnepaxypbi c bwco- 
Toft 6yAex npoHcxoAHXb He JiHHeano, a no cxenennoMy sanoHy c noxasaxeyieM cxenenH 
npH6flH3Hxe;ibH0 pasHbiM —0,3, x. e. ^ ‘cm ^lenenH, 


BJIHflHHE BOHOXPAHHJIHIHA HA 

,^0 - BJIAMiHOCTb BOSHyXA 

3a BpeMfl BKcneaHUHOHHbix paOox na 
noSepewbH Ha6;nofla;iocb 6o;ibiuoe hsmc- 
HCHHe BaajKHOCXH KaK no ropn30Hxa;iH, 
40 - ^ OTO flHH KO ilHIO. Y BOAOCMa 6binH 

\ oxMeMeHbi Ha Bbicoxe 150 cm MaxcHManb- 

anaHeHHa oxHOCHxe;ibHoft ByiaxtHocxH 

' -I 1 737o h MHHHMajibHbie snaqeHHa 357o, 

Toxiia Kax B cxenH, na paccxoHHHH 
Phc. 6. SaBHCHMOCTb ropHsoHTaabHoft pasHocxH Bo;ioeMa, MaxcHMaabHbie 3Ha- 

Tennepaxyp ox Bbicoxbi. 'leHHfl cocxaB;in;iH 627n h MHHHMaabHbie 

n 227 o. 

rrn,. HSMeHCHHH a6co;iioxHofl B;ia>KH0CXH no ropH30HxaaH npH HeycxoKHHBoK 

cxpaxH4)HKanHH axMociJiepbi npaBe^enbi b Ta6;i. 3. ^ 


HsMBHeHHe BaawHocxH BOSflyxa no ropH30HTajin na Bbicoxax 20 cm h 150 cm 
npH HeycxoflMHBofl cxpaxHiJiHKauHH axMOc^iepu 


BaaMHocTb Boa^iyxa (e) na bucotj 


Haxa 


ypea 

BOAH 

MeinnomaAKa 

^20 

«I50 

®20 

^150 

27,8 

23,1 

22,4 

1 20,7 

26,0 

23,7 

20,3 

20,2 

25,0 

23,6 

23,1 

21,5 

17,2 

11,4 

11,6 

11,2 

16,7 

10,9 

13,8 i 

10,3 

15,2 

11,7 

12,1 

10,4 

21,3 

17,4 

17,2 

15,7 
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Ha pHC. 7 npeflcxaB;ieH npo(J)H/ib HSMeHennB BaamHocxH no ropH30Hxa;iH npH 
HeycxoHHHBOft cxpaxHiJiHKauHH, nocxpoeHHbift no ocpeflHeHHUM aaHHbiM xa6/i. 3, m 
KOxoporo BHflHO, Hxo B aHCSHbie Macbi Ha6aiOAaexcH Oucxpoe na;ieHHe B;ia5KHOCXH %a 
ynacTKe ot ypeaa boam ao xohkh 3a b cxenn. CpeAHee pasAHHHe aScoAioxHofl babhc- 
HOCTH Ha 3T0M yHBCTKe CQCxaBHAO Ha Bbicoxe 20 CM — 7,5 m 6 h Ha Bbicoxe 150 cm — 
3,7 m 6 , t. e. H3MeHeHHe babhchocxh no ropHSOHxaAH, xax x<e Kan h xeMnepaxypbi, 
cymecxBeHHO MeHHexca c Bbicoxoft. Mowho npeAnonaraxb, hxo na paccxoHHHH OoAee 
1750 M 6yAex npoHCxoAHXb AaAbHefiuiee nocxenennoe yMenbUicHHe BnawHOCXH. 


HaMeHeHHe Baa^KHOcxH b 18 nac. npn 
ycxoilHHBofi xeMnepaxypHOfl cxpaxH^iHKanHH 
axMOcitiepbi no ropH30HxaAH npeACxasAeHo na 
pHC. 8. TpaiJiHK nocxpoeH no ocpeAHeHHbiM 
AaHHbiM xpex cepHfl Ha6AioAeHHft sa 12/Vll, 

17/VII H 18/VII. B 3TH Hacbi b npHOpejKHoti 
30He ox ypesa boah ao MexnAomaAKH (850 m) 

HaOnioAaeTCfl caaSoe naAeHHe BAawHOcxH h 
yMeHbuieHHe rpaAHenxa BAaiKHOcxH y boah 
B CAoe 20—150 CM no cpasHenHio c ahcb- 

HblMH CpOKaMH, 4X0 MOJKeX 6bIXb BbI3BaHO 
yMCHbincHHeM HcnapcHHH c noBepxHocxH boah. 

CneAyex oxMexHXb, 4X0 no MaxepHanaM 
naSnioAeHHR coAepjKaHHe BAara b B 03Aym- 
Hofl Macce cymecTBeHHO aasHCHx ox nyxH, 
npoxoAHMoro BOSAyxoM nan boao 0. XaK, 

npH ceeepHOM HanpasAeHHH Bexpa, KOXAa BoaAyuiHbie Maccbi npoxoAflx hha BO.iy)eMOM 
paccTOBHHe B 13 km, x. e. b abb pasa OoAbuiee, nen npH aanaAHOM Bexpe, oxMena- 
Aacb SoAbuiaa aOcoAioxHaa h oxHOCHxenbHaB BAawHocxb h 6oAee Oucxpoe ee yMeHb- 
uieHHe c yBeAH4eHHeM paccxoaHHH ox BOAOxpaHHAHina. HanpHMep, 20/VII b 15 nac. 
Ha Bbicoxe 150 cm noayHHAH cneAyiomee H3MeHeHHe aOcoAioxHOft Bna}KH0cxH no 
ropHSOHxaAH: 


0 OA 0£ f.P 16 xn 

Piic. 7. MaMeneHHe BaaHCHOcxii BOSAyxa 
no ropHaoHxaAH npH HeycToSnnBOH cxpa- 

XHlJlHKaUHH. 

; -20 CM, 2—150 CM. 


Ypea BOAH, T04Ka /s 24,2 m6 

Cxenb, T04Ka 2b 18,8 m6 

MexnaomaAKa, xonna Se 17,6 m6 

SAecb pasHocxb BnajKHOCXH Ha ypeae 
BOAH H Ha paccxoaHHH 1800 m ox bo- 
AoeMa cocxaBHAa 6,6 m 6 , bmbcxo 3,7 m 6 
Ha xaKOM )Ke paccxoHHHH npH sanaAHOM 
HanpaBueHHH eexpa. 

npH Bexpe c cyuiH na Mope paann- 
4He BAa>KHOCXH Ha 3X0M we ynacxKe 
cocxaBHAO Bcero 0,3 m 6. TaKHM oOpaaoM, 
•oOorameHHe BOSAyiuHoft Maccu Bnarofi cymecxeeHHO aasHCHx ox npoAOAWHxenbHocxH 
•ee npeSbiBaHHH hba boaocmom. 

B 3aKAi04eHHe caeAyex oxMexHXb cymecxscHHoe BAHHHHe llHMAHHCKoro BOAOXpa- 
HHAHma Ha xeMnepaxypy h BnawHocTb BosAyxa OKpywaiomeft xeppnxopHH. Opn 
uiHpHHe BOAOxpaHHAHUia AO 13 KM ero BAHHHHe Ha xeMnepaxypy h BnawHOCXb bo 3- 
Ayxa xopouio npocnewHBaexca na paccxOHHHH or depera He Menee 3 — 4 km. 

BuHHHHe BOAoeMa na MHKpoKAHMax (xeMnepaxypy h BuawHOCXb BOSAyxa) OKpywaio- 
mefi xeppHxopHH Handonee npKo npoaBunexcH npn HeycxoR4 HBOM cocxohhhh BosAyxa, - 
T. e. npH odbi4Hbix ycnOBHHX h, CAeAOBaxeAbHO, donee saMexHO ahbm, qeM hombio. 
KpoMe -xoro, H3MeHeHHe xapaKxepwcxHK BosAyxa noA BAHHHHeM BOAoeMa chabho yMenb- 
xuaerCH c BHCoxoft h noBXOMy odH4HbiMH MexoAaMH MexeoHadniOAeHHft Mowex HHorAa 
M He odHapyjKHBaxbCH. 





/.I ■ I ' ■ -... ■ ^..■■2 . 

0 0,4 0.8 1.2 1.6 XM 


Phc. 8. MaMenenHc BJiaaiHOcxH no ropnaoH- 
TaoH npH ycxOHHHBOH TeMnepaxypnoa CTpaxii- 
4)HKauHH aTMOc4)epbi. 

; — 20 CM, 2-150 C.M. 
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SAMEMEHHblE OnEHATKH 


Grp. 

CxpoKa 

HanenaTaHO 

CAeAl'CT HHTaTb 

6 

13 CB. 

PemeHHe ypaBHCHHa (12) 

PeuiCHHe ypaBHCHHa (15) 

9 

1 CH. 

A (1-no) 

A (1-no)] 

9 

2 CH. 

*B-|-c (”o — «h)1 

^B+C ("o— «h)1 ) 

26 

10 CB. 

Ha A BOAOH {z) 

HaA BOAOH {Zq) 

54 

5 CB. 
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